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Compounds of formula 
(I) wherein R 1 is optionally 
substituted (C2-C9)heteroaryl; 
R 2 is optionally substi- 
tuted phenyKCHiW-, 
naphmyHCH2)m-, 
(C3-Cio)cycloalkyHCH2)m-, 

(Cj-C6)alkyl or (C2^)heteroaryl-(CH2)nr-, ra is an integer from zero to four, R 3 is hydrogen, or optionally substituted (Ci-Cio)alkyl, 
(Cj-Cio)cycloalkyHCH2)ri-, (C2^)heterocycloalkyHCH 2 )n-, (C2^)heteroaryKCH2V or aryl-(CH2>ir-, n is an integer from zero to 
six; or R 3 and the carbon to which it is attached form an optionally substituted and/or fused five to seven membered carbocycHc ring; R 4 
is hydrogen, (Ci-C6)alkyl, hydroxy, (Ci-C6)alkoxy, hydroxy (Ci-Qtfalkyl, (Ci-C6)alkoxyCO, (C3-Cio)cycloalkyKCH2)p-» OT optionally 
substituted (C2^)heterocycloalkyKCH2)p-. (C2-A)heteroaryHCH2)p-, phenyl-(CH2)p- or naphthyHCH2)p-, p is an integer from zero 
to four, or R 4 and R 5 together with the nitrogen atom to which they are attached form an optionally substituted (C2-C^)heterocycloalkyI 
group; R 5 is hydrogen. (C|-C6)alkyl or amino. The present compounds are potent and selective inhibitors of MIP-1 -alpha, binding to its 
receptor CCR1, and are thus useful to treat inflammation and other immune disorders. 
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HETEROARYL-HEXANOIC ACID AMIDE DERIVATIVES, THEIR PREPARATION AND THEIR USE AS 
SELECTIVE INHIBITORS OF MIP-1. ALPHA. BINDING TO ITS CCR1 RECEPTOR 

Background of the Invention 

The present invention relates to novel hexanoic acid derivatives, methods of use 

and pharmaceutical compositions containing them. 

The compounds of the invention are potent and selective inhibitors of MIP-1 a 

10 binding to its receptor CCR1 found on inflammatory and immunomodulatory cells (preferably 
leukocytes and lymphocytes). The CCR1 receptor is also sometimes referred to as the CO 
CKR1 receptor. These compounds also inhibit MIP-1 a (and the related chemokine shown to 
interact with CCR1 (e.g.. RANTES and MCP-3)) induced chemotaxis of THP-1 cells and 
human leukocytes and are potentially useful for the treatment or prevention of autoimmune 

15 diseases (such as rheumatoid arthritis, type I diabetes (recent onset), inflammatory bowel 
disease, optic neuritis, psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and 
vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult 
Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy, ischemia 
reperfusion injury, and glomerulonephritis), allergic conditions (such as asthma and atopic 

20 dermatitis), infection associated with inflammation (such as viral inflammation (including 
influenza and hepatitis) and Guillian-Barre), transplantation tissue rejection (chronic and 
acute), organ rejection (chronic and acute), atherosclerosis, restenosis, HIV infectivity (co- 
receptor usage), and granulomatous diseases (including sarcoidosis, leprosy and 
tuberculosis). 

25 MIP-1ct and RANTES are soluble chemotactic peptides (chemokines) which are 

produced by inflammatory cells, in particular CD8+ lymphocytes, polymorphonuclear 
leukocytes (PMNs) and macrophages. J.Biol. Chem.. 2ZQ (30) 29671-29675 (1995). These 
chemokines act by inducing the migration and activation of key inflammatory and 
immunomodulatory cells. Elevated levels of chemokines have been found in the synovial 

30 fluid of rheumatoid arthritis patients, chronic and rejecting tissue transplant patients and in 
the nasal secretions of allergic rhinitis patients following allergen exposure (Teran , £L2l, >L 
Immunol .. 1806-1812 (1996), and Kuna et al . J. Allerg y Clin Immunol. 321 (1994)). 
Antibodies which interfere with the chemokine/receptor interaction by neutralizing MIP1a or 
gene disruption have provided direct evidence for the role of MIP-1 a and RANTES in 

35 disease by limiting the recruitment of monocytes and CD8+ lymphocytes (Smith et al. *L 
Immunol. 153. 4704 (1994) and Cook etaL Science. 253, 1583 (1995)). Together this data 
demonstrates that CCR1 antagonists would be an effective at treatment of several immune 
based diseases. The compounds described within are potent and selective antagonists of 
CCR1 . No other small molecule antagonists of the MIP-1a /RANTES interaction with CCR1 

40 are currently known. 
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5 United States Patent 4,923,864. issued May 8, 1990. refers to certain heterocyclic 

hexanamides that are useful for treating hypertension. 

PCT publication WO 89/01488, published February 23, 1989, refers to renin 
inhibiting peptides which possess nonpeptide linkages. 

PCT publication WO 93/ 025057, published February 4, 1993, refers to dipeptide 
10 analogs which are claimed to inhibit retroviral proteases. 

PCT publication WO 93/17003, published September 2, 1993, refers to other 
dipeptide analogs which are claimed to inhibit retroviral proteases. 

PCT publication WO 92/17490, published October 15, 1992, refers to peptides 
containing at least one O-phosphate monoester or diester. The compounds are claimed to 
15 possess activity for inhibiting retroviruses. 

European Patent Publication 708,085, published April 24, 1996, refers to antiviral 
ethers of aspartate protease inhibitors. 

Sumrr^yy of the Invention 
The present invention relates to compounds of the formula 




I 

wherein R 1 is (C 2 -C 9 )heteroaryl optionally substituted with one or more substituents 
(preferably one to three substituents) independently selected from the group consisting of 
hydrogen, halo, CN, (C 1 -C 6 )aikyl optionally substituted with one or more fluorine atoms 

25 (preferably one to three fluorine atoms), hydroxy, hydroxy-^-CeJalkyl, (C,-C 6 )alkoxy optionally 
substituted with one or more fluorine atoms (preferably one to three fluorine atoms), 
(C^alkoxyfC^alkyl, HO-(C=Oh (C^JalkyKHOO)-. HCKC^HC^Jalkyl, 
(C 1 -C 6 )alkykCKC=OHC 1 -C 6 )alkyl, (C 1 -C 6 )alkyKC=OK>- l (C^JalkyKC^KKCrCsJaikyl. 
H(0=C)-. H(0=C)-(C 1 -C 6 )alkyl, (C 1 -C 6 )allcyl(0=C)-, (CrCeJalkyKC^CMC^alM. IM0 2 . 

30 amino, (C,^)alkylamino, [(Ct^alkyQ^mino, amino^-CeJalkyl, 

(C^eJalkylaminotCt-CeJalkyl, [(C^eJalkyllzaminotC^eJalkyl, H 2 N-(C=0)-. (C t -C^)alkyl-NH- 
(C=Oh [(C^JalkylfchHOOV, H 2 N(C=OHC,-C 6 )alkyl, (Ct-CsJalkyl-HNtOOHC^eJalkyl. 
[(C.-C^alkylkN^OOHCt-CeJalkyl. H(0=C)-NH-, (C^aikyKOOJ-NH, (CrCe)alkyl(OO)- 
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5 [NHK^-CJaOcyl, (C 1 -C 6 )alkyl(C=OHN(C l -C 6 )alkyJ](C 1 -C 8 )alkyl l (C-CeJalkyl-S-, (C-CeJalkyl- 
(S=OK (C n ^e)alkyl-SO r , (C^Jalkyl-SOrNH-, H 2 N-SO r , ^N-SOHCt-CeJalkyl. 
(C 1 -C 6 )alkylHN-SO r {C 1 -C 6 )alkyl, [(Ci-CeJa^N-SO^C^Jalkyl, CFsSCV. (Ct-CeJalkyk 
SO3-, phenyl, (CrC 10 )cycioalkyl, (C 2 -C 9 )heterocyctoaikyl, and (CrC^heteroaryl; 

R 2 is phenyKCH 2 ) m -, naphthyKCH^-, (C 3 -C 10 )cyctoaikyHCH 2 ) in - 1 (C r C 6 )alkyl or 

10 (C 2 -Cg)heteroaryl-(CH 2 ) m -, wherein m is an interger from zero to four, wherein each of said 
phenyl, naphthyl, (Ca-CtoJcycloalkyl or (Cr-Cgjheteroaryl moieties of said phenyl-(CH 2 ) m -, 
naphthyHCH^-, (CVC 10 )cycloalkyl-(CH 2 ) m - or (CVCaJheteroaryKCH^- groups may 
optionally be substituted with one or more substituents (preferably one to three substituents) 
independently selected from hydrogen, halo, CN, (Cj-CeJalkyl optionally substituted with one 

IS or more fluorine atoms (preferably one to three fluorine atoms), hydroxy, hydroxy-(C 1 -C 6 )alkyl l 
(C,-C 6 )alkoxy optionally substituted with one or more fluorine atoms (preferably one to three 
fluorine atoms), (Cj-CeJalkoxytC^Jalkyl, HO-{C=Oh (C^Jalkyl-O-fC^O)-, HCHOO)- 
(C,-C 6 )alkyl, (C.-Ce^lkyl-CKCOHCt-CeJalkyl, (C^JalkyHC^OKK (C 1 -C 6 )aikyKC=OH> 
(C^-Cgjalkyl, H(0=CK H(0=CHC,-C 6 )alkyl, (C,-Ce)alkyl(0=C)-, (C^^kyKOC)- 

20 (Ct-CeJalkyl, NO* amino, (C-CsJalkylamino, [(C^JalkylJ^mino, amino^-Ce^lkyl. 
(d-CsJalkylaminotC-CeJalkyl, [(C.-CeJalkylkaminotC^eJalkyl, H 2 N-(C=0)-, (d-Ce^'kyl-NH- 
(0=O)-, [(C^JalkylfcN^OOK H 2 N(C=OHC,-C 6 )aM, (C 1 -C 6 )alky^HN(C=0)-(C 1 -C 6 )alkyl. 
[(C^^lkylkN-iC^HCi-CeJalkyl, H(0=C)-NH-, (C 1 -C 6 )alkyl(C=0)-NH, (C^JaikyKC^)- 
[NHKC^JaBcyl, (C^^lkyl^OHNtC^JalkylKC^Jalkyl, (C-CeJalkyl-S-, (C^alkyl- 

25 (S=Oh (d-Ce^lkyl-SOr, (C^^lkyl-SOrNH-, H 2 N-SO r , H 2 N-SO r (C 1 -0 6 )alkyL 
(Ct-OeJalkylHN-SOHCt-CeJalkyl, [(C^JalkylkN^OHC^e^lkyl. CF3SO3-. (C^Jalkyl- 
SO3-, phenyl, phenoxy, benzyloxy, (C3-C 10 )cydoaikyl, (CrC^heterocycloalkyl, and 
(CrC^heteroaryt; 

R 3 is hydrogen, (C^oJalkyl, (CVCwJcydoalkyHCH^-. (CrC^heterocycloalkyl- 
30 (CH 2 ) n -, (Cj-C^heteroaryKCH^- or aryl-(CH 2 ) n -; wherein n is an interger from zero to six; 

wherein said R 3 (C^oJalkyl group may optionally be substituted with one or more 
substituents, (preferably from one to three substituents) independently selected from 
hydrogen, halo, CN, (Ct-OeJalkyl optionally substituted with one or more fluorine atoms 
(preferably one to three fluorine atoms), hydroxy, hydroxy-tC^Jalkyl, (CfCeJalkoxy 
35 optionally substituted with one or more fluorine atoms (preferably one to three fluorine atoms), 
(Ct-CsJalkoxy^-C^alkyl, HCKOO)-, (C^alkyKMCO)-, HO^OOH^-Ce^lkyl, 
(C 1 -C 6 )allcyl-CKC=0HC 1 -C6)alkyl, (C^JalkyHCOKK (C^JalkyKOOKKC^Jalkyl. 
H(0=CK HtO^HCt-CgJalkyl, (d-CeJalkyKO^h (C^JalkyKO^CHCt-Ce^Ikyl. N0 2l 
amino, (C,-C 6 )alkylamino, ((Ci-CeJalkylkamino, amino^-CgJalkyl. 



s ■ 
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5 (C-CsJalkylaminotd-CsJalkyl, [(Ct-CeJalkyikamjncKC-CeJalkyL HzN-fCO)-, (d-CeJalkyl-NH- 
(OOh [(C 1 -C 6 )alkyn2N-(C=0>- t H 2 N(C=OHC,-C 6 )alkyi. (C-CeJalkyl-HNtC^HC-CeJalkyl, 
[(C l -C 6 )aIkylfcN-(C=OHC 1 -C 6 )aikyl. H(O=0)-NH-, (C,-C 6 )a!kyl(C=0)-NH t (Ct-CeJalkyKC^)- 
[NHKC^eJalkyl, (C^JalkyKC^OHNtC^JaikylKC^eJalkyl. (C t -C 8 )alky^S- f (Ci-C 6 )alkyl- 
(S=0)-, (Ci-CsJalkyl-SOj-, (C^JaDcykSOrNH-, H 2 N-SO r , HjN-SO^Ct-C^alkyl, 

10 (C^^lkylHN-SO^C^alkyl, [(C.-CeJalkylk N-SO^C^Jallcyl, CFaSOa-, (C^Jalkyl- 
S03-, phenyl, (CyCuJcycloslkyl, (Cj-CsJheterocycloalkyl, and (Cz-C^heteroaryl; and wherein 
any of the carbon-carbon single bonds of said (Ct-C^alkyl may optionally be replaced by a 
carbon-carbon double bond; 

wherein the (C3-C 10 )cycloalkyl moiety of said R 3 (C 3 -C 10 )cycloalkyl-{CH 2 ) n - group 

15 may optionally be substituted by one to three substitutents independently selected from the 
group consisting of hydrogen, halo, CN, (C 1 -C 6 )alky1 optionally substituted with one or more 
fluorine atoms (preferably one to three fluorine atoms), hydroxy, hydroxy^Ct-CeJalkyl, 
(C 1 -C 6 )a]koxy optionally substituted with one or more fluorine atoms (preferably one to three 
fluorine atoms), (Ct-CsJalkoxyfC-CeJalkyl, HO-<0=O)-, (0,-CyaIkyKMC^)-, HCKCO)- 

20 (C,-Ce)alkyl. (C 1 -C 6 )alkyKKC=OHC 1 -C 6 )alkyl. (0^)3^40=0^0-, (C^aikyKC^J-O- 
(C-CeJalkyl. H(0=Ch H(0=CMC,-CJaDcyl t (C^aUcyl^C)-, (0^)3^1(0=0)- 
(Ct-Ce^kyl, N0 2 , smino, (CrCeJalkylamino, [(C^eJalkylljamino, amino^-CeJalkyl, 
(C 1 -C 6 )alkylamino(C 1 -C 6 )3lkyl, [(Ct-CeJalkylksminotCrCeJslkyl, ^-(0=0)-, (d-CaJalkyl-NH- 
(C=Oh [(C^e^lkylfcN^O)-, H 2 N(C=OHC r C 6 )alkyl, (Ct^alkyl-HNtOOHCt-CeJalkyl, 

25 I(C 1 -C 6 )alkyll 2 N-(C=OHCi-Ce)aikyl, H(0=C)-NH-. (C,-C 6 )alkyl(C=0)-NH i (d-C^rikyKOO)- 
[NHKC-CeJalkyl, (C 1 ^)alkyl(C=OHN(C l -C 6 )alkyl](C 1 ^ 6 )3lkyl, (C,-C«)alkykS- f (C^alkyl- 
(S=0)- ( (C^-C^alkyl-SOr, (C^Jalkyl-SOrNH-, HjN-SOr, H 2 N-SO r (C 1 -C 8 )allcyl. (d-CeJalkyl 
HN-SOHC^eJalkyl, [(Ct-CeJalkylkN-SOHCt-OsJslkyl, CF3SO3-, (CrCsJalkyl-SOa-, phenyl, 
(CyCio)cyck)alkyl, (CrCcJheterocydoalkyI, snd (CrCgJheterosryl; 

30 wherein the (C 2 -C 9 )heterocycto3lkyl moiety of said R 3 (C^Jheterocycloslkyl- 

(CH 2 ) n - group may contain from one to three heteroatoms independently selected from 
nitrogen, sulfur, oxygen, >S(=0), >S0 2 or >NR 6 , wherein said (C 2 -C9)heterocydoalkyl moiety 
of said (CrCsJheterocycloalkyKCHjJn- group may optionally be substituted on any of the 
ring carbon atoms capable of forming an additional bond (preferably one to three 

35 substitutents per ring) with a substituent independently selected from the group consisting of 
hydrogen, halo, CN, (C 1 -C 6 )alkyl optionslly substituted with one or more fluorine atoms 
(preferably one to three fluorine atoms), hydroxy, hydroxy^CrCsJalkyl, (Ct-Cgjalkoxy 
optionally substituted with one or more fluorine atoms (preferably one to three fluorine atoms), 
(Ct-CeJaltoxy^-CeJalkyl, HO-<C=0)-, (Ct-CeJalkyMXC^)-, HO-(C=OHC,-C 6 )alkyl, 
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5 (C,-C 6 )alkyl-0-{C=OHC 1 -C6)alKyl. (C,-C6)alkyl-(C=0)-0-, (C^Jalkyl^OKKC^eJalkyl, 
H(0=C)-, H(0=C)-(C 1 -C 6 )alkyl, (C,-Qs)alkyl(0=C)-. (C,-C6)alkyl(0=CHC,-C6)alkyl. NO* 
amino, (C,-C 6 )ail<ylamino. [(Ct-CeJalkylfeamino, aminotC^Jalkyl, 

(C^JalkyiaminoCC^^Ikyl. [(C,-C 8 )alkyll 2 amino(C,-C e )alkyl, H 2 N-<C=0)-, (Ct-COalkyl-NH- 
(C=Oh ((C^^lkN^C^K H^tCOHCt-CeJalkyl. (C,-C 6 )alkyl-HN(C=OHC,-C 6 )alkyl. 
10 [(C^JalkylfcN^C^HCt-C^alkyl. H(0=C)-NH-. (C-Ce^kyKC^J-NH. (C,-Ce)alkyl(C=0)- 
[NHKC-CJalkyl. (C,-C 6 )alkyl(C=OHN(C,-C 6 )allcyn(C 1 -C6)alkyl. (C.-C^alkyl-S-. (C.-C^alkyl- 
(SO)-. (C,-C 6 )alkyl-SO r . (C-CJalkykSOrNH-. H^-SCv. HjN-SCv^-CeJalkyl. 
(C,-C 6 )alkylHN-S0 2 -(Ci-C6)alkyl, ((C^JalkylfeN-SO^C^Jalkyl. CF 3 SOr. (C.-CeJalkyl- 
SO r , phenyl, (CrC 10 )cyctoalkyl, (Cj-Cgjheterocyctoalkyl, and (Cj-Cgjheteroaryl; 
15 wherein the (Cj-C^heteroaryl moiety of said R J (Cj-C^heteroaryKCHjV group may 

contain from one to three heteroatoms independently selected from nitrogen, sutfur or 
oxygen, wherein said (Cj-C^heteroaryl moiety of said (Cz-CaJheteroaryKCHz),,- group may 
optionally be substituted on any of the ring carbon atoms capable of forming an additional 
bond (preferably one to three substitutents per ring) with a substituent selected from the 
20 group consisting of hydrogen, halo. CN, ((^-C^alkyl optionally substituted with one or more 
fluorine atoms (preferably one to three fluorine atoms), hydroxy, hydroxy-fCt-CeJalkyl, 
(Ct-CeJalkoxy optionally substituted with one or more fluorine atoms (preferably one to three 
fluorine atoms). (^-CeJaltoxytC^alkyl, HCMCOh (C 1 -C s )alkyKHC=0)-, HO-(C=0)- 
(C,-C 6 )alkyl. (C-CeJalkyKHC^MCi-CeJalkyl. (C,-Ce)alkyKC=OK>-. (C 1 -C 8 )alkyKC=OK>- 
25 (C-CeJalkyl, H(0=C)-. H(O^HC,-C6)aIkyl, (C-C^alkyKOK:)-. (C-CeJalkyKOCV 
(C,-Ce)alkyl, N0 2 . amino, (C,-Ce)alkylamino, [(C^alkylkamino, amino(Ci-C6)alkyl. 
(C-CsJalkylaminotC-CeJalkyl. [(C-CeJalkylkamiixKC-Ceialkyl, HjN-(C=0)-. (C.-C^alkyl-NH- 
[OOy, [(C^eJalkylkhKCO)-. HjN^OMCt-CeJalkyl, (C,-C 6 )altymN(C^HC,-Ce)alkyl. 
[(C,-C 6 )alkyl] 2 NHC=OHC,-C 8 )alkyl. H(0=C)-NH-, (C,A)alkyl(C=0)-NH. (C,-Ce)alkyl(C=0)- 
30 [NHKC-CeJalkyl. (d-COalkyKC^HNtC^^IKC-CsJalkyl. (C-CeJalkyl-S-. (C-CJalkyl- 
(S=Oh (C-CeJalkyKSOr. (CrC^)alkyl-SO r NH-, HJHSO r , H 2 N-SO r (C,-C 6 )alkyl. 
(C-CeJalkylHN-SOHC^eJalkyt. [(C-OalkylfcN-SOHC,-^^!. CF3SCV. (d-C^alkyl- 
S<V. phenyl. (CrC, 0 )cycloalkyl. (CrCgJheterocyctoalkyl. and (CzAJheteroaryl; and 

wherein said aryl moiety of said R 3 aryKCH 2 ) n - group is optionally substituted phenyl 
35 or naphthyl, wherein said phenyl and naphthyl may optionally be substituted with from one to 
three substJtuents independently selected from the group consisting of hydrogen, halo, CN, 
(C,-C6)alkyl optionally substituted with one or more fluorine atoms (preferably one to three 
fluorine atoms), hydroxy, hydroxy-^-CBJalkyl. (C-CeJalkoxy optionally substituted with one or 
more fluorine atoms (preferably one to three fluorine atoms), (Ct-CaJalkoxytCi-CsJalkyl, HO- 
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5 (C=Oh (C,-C6)allcyM3-(C=OK HCKCOHC^Jalkyl, (C 1 -C 6 )alkyKHC=OHC 1 -C 6 )alkyl. 
(C-CeJaBvKCOH^. (C^JalkyHC^KKC^aJallcyl, H(0=C)-. H(0=CMCi-C6)alkyl. 
(C,-C6)allcyl(0=C)-. (C^eJalkyKOCHCi-CeJalkyl, N0 2 . amino. (C^Jalkylamino. 
[(C^Jalkylfeamino, amino(C,-C6)alkyl, (^-C^alkylamjno^-CsJalkyl. 

[(C^sJalkylbaminotC-CeJalkyl, H 2 N-(C=0)-. (C,-C6)alkyl-NH-(C=0)-, [(C-CeJalkylfcN^C^)-, 

10 H 2 N(C=OHC,-C6)alkyl. (C^Jalkyl+INtCOHC,-^!^. [(C 1 -C 6 )alkyll 2 N-(C=0)- 

(C-CeJalkyl. H(OC)-NH-, (C.-CsJalkyKOOJ-NH. (C-COalkyl^OHNHKC^eJalkyl. 
(C,-C 6 )allcyl(C=OHN(C 1 -C 6 )alkyI](C 1 -C 6 )alkyl 1 (C-CJalkyl-S-. (C,-C 6 )alkyKS=0)-. (C,-Ce)alkyl- 
SO r . (C,-Ce)alkyl-SO r NH-. HjN-SOz-, H^-SOrfCt-CeJalkyl, (C-CeJalkyl HN-SO z - 
(C,-C 6 )alkyl, [(C,-C s )alkyll 2 N^0 2 -(C 1 -C^lkyl. CF3SCV. (C-CsJalkyl-SOs-. phenyl. 

15 (CrC^Jcyctoalkyl. (Cj-^Jheterocycloalkyl. and (CVQJheteroaryl; 

or R 3 and the carbon to which it is attached form a five to seven membered 
carbocyclic ring, wherein any of the carbon atoms of said five membered carbocyclic ring 
may optionally be substituted with a substituent selected from the group consisting of 
hydrogen, halo, CN, (Cj-CeJalkyl optionally substituted with one or more fluorine atoms 

20 (preferably one to three fluorine atoms), hydroxy, hydroxy-fC^-CeJalkyl, (C-Cgjalkoxy 
optionally substituted with one or more fluorine atoms (preferably one to three fluorine atoms). 
(C-CsJalkoxytC-CeJalkyl. HO-(C=0)-. (C,-C 6 )alkyl-O-(C=0)-. HO-(C=OHC 1 -C 8 )alkyl. 
(C-Cs^lkyl-CHC^HCt-CsJalkyl. (C,-Cs)alkyl-(C=0)-O-. (C-CeJalkyKCOHXC^eJalkyl. 
H(0=C)-. H(0=CHC,-C 6 )alkyl. (C,-Ce)alkyl(0=C)-, (C,^ 6 )alkyl(O^HCrC^)alkyl, N0 2 . 

25 amino. (C,-Ce)alkybmino. [(C-CaJalkyOjamino. amino(C 1 -C 6 )alkyl. 

(C^^kylamino^-C^alkyl. ((C^Jalkyn^minofC.-CeJalkyl, H 2 N-(C=Oh (C-C^lkyMJH- 
(OOh [(C-CsJalkyltN-tCOK H^COMC.-CsJalkyl. (C 1 -C 6 )alkyl-HN(C=OHC,-C 8 )ancyl. 
RC^^IkylkhKC^HCt-CsJalkyl. H(OC)-NH-. (C-CeJalkyKOOJ-NH. (^-CeJalkyKOO)- 
[NHKC-CeJalkyl. (C,-C 6 )alkyKC=OHN(C 1 -C 6 )alkyl](C 1 -C 6 )alkyl. (C-CeJalkyf^-. (C^alkyl- 

30 (S=OK (Ct-CsJalkyl-SCb-. (C-CeJalkyl-SCVNH-. HzN-SOr. HzN-SOHC.-C^lkyl. 
(C^^lkylHN-SOjKCt-CsJalkyl, [(C-Ce^kyQjN-SO^C^Jalkyl. CF3SO3-, (C,-Ce)alkyl- 
S0 3 -. phenyl. (Cj-CtoJcyctoalkyl. (Cy^Jheterocyctoalkyl. and (Cz-C^heteroaiyl; wherein one 
of the carbon-carbon bonds of said five to seven membered carbocyclic ring may optionally 
be fused to an optionally substituted phenyl ring, wherein said substitutents may be 

35 independently selected from hydrogen, halo, CN, (C^-CsJalkyl optionally substituted with one 
or more fluorine atoms (preferably one to three fluorine atoms), hydroxy, hydroxy-(C,-C e )alkyl. 
(Ct-Cgjalkoxy optionally substituted with one or more fluorine atoms (preferably one to three 
fluorine atoms). (C,-C e )alkoxy(C,^)alkyl. HO-(C=0)-. (C,-C6)alkyl-O(C=0)-. H0-(C=O)- 
(C,-Ce)alkyl. (C,-C 6 )alkyl0-(C=0)-(C,-C 6 )alkyl. (C,-C 6 )alkyKC=0)-O-. (C,-C 6 )alkyKC=OH> 
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5 (C t -C 6 )allcy1. H(O=0)-, H(0=C)-(C,-C 6 )al!cyl, (Ct-CeJalkyKOCh (C-CeJalkyKOC)- 
(d-CeJakyl, N0 2 , amino, (d-CeJalkytemino, [(C^Jalkylkamino, aminofCt-CeJalkyl. 
(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl l [(C 1 -C 6 )alkyll 2 amino(C 1 -C 6 )aikyl l H 2 N-<C=0)- ( (C^alkyWH- 
(C=Oh, ((C 1 -C 6 )alkyll 2 NKC=0>., H 2 N(OOHC 1 -C 6 )a«cyl, (Ct-C^alky^HN^OHCt-CeJalkyl, 
[(dOeJalkyWOOHCt-CeJalkyl, H(0=C)-NH-, (d-0 6 )alkyl(C=O)-NH, (C^Jalkyl^O)- 
10 [NHKCt-CeJalkyl, (C 1 ^)alkyl(C=OHN(C l -d)alkyIKC 1 -C 6 )alkyl, (d-dJalkyl-S-. (C r C 6 )aIky»- 
(S=Oh (d-CeJalkyl-SOr. (C^JalkyKSOrNH-, H^-SOr, HjN-SOHC^Jaikyl, 
(C 1 -C 6 )a!kylHN-S0 2 -(C 1 -C 6 )alkyl. [(C 1 ^ 6 )aIkyll 2 N-S0 2 -(C 1 -C 6 )alkyl, CFjSOr, (Ct-Cgjatkyl- 
SO3-. phenyl, (C3-C !0 )cycloal)cyl, (CrCgJheterocycloalkyl, and (C^OgJheteroaryl; 

R 4 is hydrogen, (C^gjalkyl, hydroxy, (C^Jalkoxy, hydroxy^-CsJalkyl, 
15 (C^Jaikoxy^O)-, (Ca-O^JcycloalkyKCHJp-, (C r C 9 )heterocycloalkyKCH 2 ) p -, 
(C^JheteroacyKCHaV. phenyKCH 2 ) p -, or naphthyKCH 2 ) p -. wherein p is an integer from 
zero to four wherein said (C^CgJheterocydoalkyl, (Ci-C^heteroaryl, phenyl and naphthyl 
groups of said (d^teterocyctolkyHCH^-, (CrC^heteroaryKChyp-. phenyKCH 2 ) p -, or 
naphthyKOHJp- may be optionally substituted on any of the ring atoms capable of 
20 supporting an additional bond (preferably zero to two substituents per ring) with a substituent 
selected from the group consisting of hydrogen, halo, ON, (C^eJalkyl optionally substituted 
with one or more fluorine atoms (preferably one to three fluorine atoms), hydroxy, hydroxy- 
(d-Celalkyl, (C t -C6)alkoxy optionally substituted with one or more fluorine atoms (preferably 
one to three fluorine atoms), (C-Ce^lkoxytd-CeJalkyl. HO-(C=0)-. (C,^ 6 )alkyU>(C=0)-, 
25 HO-(C=OHC 1 -C 8 )alkyl, (C.-CeJalkyKMCOHCt-CeJalkyl, (d-CeJaikyKC^J-O-, (C^alkyl- 
(0=O)-O-(C 1 -C 6 )3Dcyl. H(O=0K H(0=CMC,-C6)alkyl, (C^e) alkyl(O=0K (C^JalkyKO^)- 
(d-d)aDcyl ( N0 2> amino, (d-dJalkytemino, [^-CeJalkylb amino, amino(C 1 -C6)alkyl. 
(C.-CeJalkylamino (d-CeJalkyl. [(d-CsJalkylfcaminotC^Jalkyl. H 2 N-(C=OK (C^Jalkyl-NH- 
(C=0)-. KC^JalkylkN^C^K HaN(OOHCi-d)alkyl. (C^alkyWNtC^Hd-dJalkyl. 
30 [(C^-Oe^lkyltN^OHCt-d^kyl, H(0=0)-NH-, (C^alkyKC^^NH, (0,^^(0=0)- 
[NHKd-CJalkyl. (C 1 -C 6 )alkyl(C=0HN(C l -C 6 )allcyn(C l -C 6 )alkyl, (d-CsJaikyl-S-, (C^alky!- 
(S=0)-, . (C.-d^Ikyl-SOr, (C^Jalkyl-SOrNH-, HjN-SOr. H 2 N-SO r (C 1 A)a»cyl. 
(Ct-CeJalkylHN-SOrtC^^ikyl. [(C^alkyltN-SO^C.-dJatkyl CF^O*. (Ct-CeJalkyl-SOa. 
phenyl, (d-Cio)cycloalkyJ. (C^heterocyctoaikyl, and (C 2 -C 9 )heteroaryl; 
35 or R 4 and R 5 together with the nitrogen atom to which they are attached form a (C 2 - 

C^heterocycloalkyl 9 rou P wherein any of the ring atoms of said (d-dJteterocydoalkyI 
group may optionally be substituted, preferably from zero to two substituents, with a 
substituent selected from the group consisting of hydrogen, halo, ON, (C 1 -C 6 )alkyl optionally 
substituted with one or more fluorine atoms (preferably one to three fluorine atoms), hydroxy, 
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5 hydroxy-td-CsJalkyl, (C^-CeJalkoxy optionally substituted with one or more fluorine atoms 
(preferably one to three fluorine atoms), (Ct-CsJalkoxyfCt-CeJalkyl, HO(C=0)-, (C^eJalky W> 
(C=Oh HCKC=OHC 1 A)alkyl. (Ct-CeJalkyWXC^HCt-CeJalkyl, (C^aikyKC^OKK 
(d-CeJalkyKCOKHC^JalkyL H(0=Ch HfO^HCt-CsJaiM. (C,-^) alkyl(OC)-, 
(C^eJalkyKOCHCi-C^alkyl, N0 2 . amino, (C,-C 6 )alkylamino, [((^-Cgjalkylk amino. 

10 aminofC^-CeJalkyl, (C^eJalkylamino (C,-Ce)alkyl, [(C^JalkylkaminotC-CeJaDcyl, H 2 N- 
(C=Oh (C 1 -C 6 )alkyl-NH^C=0)-, [(Ct-CeJalkylfeNKC^O)-, H^C^HCt-CeJalkyl. (d-CeJaikyl- 
HNtCOHC^Jalkyl. KC^JalkylfcNHC^HCt-CeJaikyl. H(0=C)-NH- ( (C^alkyKOO)- 
NH, (Ct-CeJaikyKC^OHNHKC^yalkyl, (C r C 6 )alkyl(C=OHN(C 1 -C 6 )alkyO(C 1 -C 6 )alkyl, 
(Ct-CeJalkykS-. (Ct-CeJalkyKS^K (C^^lky^SOr. (C^JalkykSOj-NH-, H^-SCV. H 2 N- 

15 SOHCi-CeJalkyl, (C 1 -C 6 )alkylHN-SO r {C 1 -C 6 )aIkyl, [(C^JalkylfcN-SO^Ct-CeJalkyl. CFaSQr. 
(C,-Ce)alkyl-S03-, phenyl, (QrC^cycloalkyl, (C^Jheterocycloalkyl, and (CrC^heteroaryl; 
R 5 is hydrogen, (C,-C 6 )alkyl or amino; 

R 6 is hydrogen, (Ct-CeJalkyl, (C,-C 6 )alkoxy-(CH 2 ) 0 -, (C^eJalkoxy^OMCH^g-, 
(C 1 -C 6 )alkyKS0 2 HCH 2 ) g -, (Cs-C^arytoxy^CH^- (CVC 10 )arytoxy(C=OHCH 2 ) g -, or 
20 (C 6 -C 10 )aryKSO 2 HCH 2 ) Q - f wherein g is an integer from zero to four; 

with the proviso that when one of R 4 or R 5 is hydrogen, and the other of R 4 or R 5 is 
(d-CeJalkyl; R 2 is (CrC t0 )cycloalkyl or isopropyl and R 3 is (C3-C 5 )alkyl, phenyl, methylvinyl, 
dimethylvinyl, halovinyl, hydroxy(C,-C 3 )alkyl or amino(C r C 4 )alkyt then R 1 must be other than 
indol-5-yl, S-azaindol-2-yl, 2.3-dichloro-pyrrol-5-yl. 4-hydroxyquinoiin-3-yl," 2- 
25 hydroxyquinoxalin-3-yl, 6-azaindolin-3-yl. or optionally substituted indol-2 or 3-yl; 
and the pharmaceutical^ acceptable salts of such compounds. 
The present invention also relates to the pharmaceutical^ acceptable acid addition 
salts of compounds of the formula I. The acids which are used to prepare the pharmaceutical^ 
acceptable add addition salts of the aforementioned base compounds of this invention are 
30 those which form non-toxic acid addition salts, salts containing pharmacologically 
acceptable anions, such as the hydrochloride, hydrobromide, hydrokxJkte, nitrate, sulfate, 
bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate. 
succinate, maleate, fumarate. gluconate, saccharate, benzoate, methanesulfonate, 
ethanesutfonate, benzenesutfonate, p-toluenesulfonate and pamoate 
35 1,1'-methylene-bis-<2-hydroxy-3- naphthoate)]salts. 

The invention also relates to base addition salts of formula I. The chemical bases that 
may be used as reagents to prepare pharmaceutical^ acceptable base salts of those 
compounds of formula I that are acidic in nature are those that form non-toxic base salts with 
such compounds. Such non-toxic base salts include, but are not limited to those derived from 
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5 such pharmacologically acceptable cations such as alkali metal cations (e.g. . potassium and 
sodium) and alkaline earth metal cations (e.g. . calcium and magnesium), ammonium or water* 
soluble amine addition salts such as N-methylglucamine-{meglumine), and the lower 
alkanolammonium and other base salts of pharmaceutical^ acceptable organic amines. 

The compounds of this invention may contain olefin-like double bonds. When such 
10 bonds are present the compounds of the invention exist as as and trans configurations and as 
mixtures thereof. 

Unless otherwise indicated, the alkyt and alkenyl groups referred to herein, as well as 
the alkyl moieties of other groups referred to herein (e.g.. alkoxy), may be linear or branched, 
and they may also be cyclic (e.g.. cydopropyl, cyclobutyl, cyclopentyl, cyclohexyl or 
IS cydoheptyt) or be linear or branched and contain cyclic moieties. Branched groups such as 2- 
methylbutyl, 2-methylpentyl are defined such that the lowest number is the carbon furthest from 
the point of attachment Unless otherwise indicated, halogen includes fluorine, chlorine, 
bromine, and iodine. 

(C3-C 10 )Cyctoalkyl when used herein refers to cycloalkyl groups containing zero to 
20 two levels of unsaturation such as cydopropyl, cyclobutyl, cyclopentyl, cydopentenyl, 
cydohexyl, cydohexenyl, 1,3-cyclohexadiene, cydoheptyl, cydoheptenyl, bicydo[3.2.1]octane, 
norbornanyt etc .. 

(CVC^Heterocycloalkyl when used herein refers to pyrrolidinyl, tetrahydrofuranyl, 
dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxiranyl, methylenedbxyl, 

25 chromenyl, isoxazolkJinyl, l^xazoiidin-S-yl, isothiazolidinyl, 1,3-thiazolidin-3-yl, 1.2- 
pyrazolidin-2-yl, 1>pyrazolidin-1-yl, piperidinyl, thiomorphdinyl, l^-tetrahydrothiazirv^-yl. 1,3- 
tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morpholinyl, 1 ,2-tetrahydrodiazin-2-yl, 1,3- 
tetrahydrodiazin-1-yl. tetrahydroazepinyl, piperazinyl, chromanyl, els. One of ordinary skill in 
the art will understand that the connection of said (Ca-C^heterocydoalkyl rings is through a 

30 carbon or a sp 3 hybridized nitrogen heteroatom. 

(C 2 -C9)Heteroaryl when used herein refers to furyl, thienyl, thiazolyl, pyrazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, 1,3,Soxadiazolyl, 
1,2,4-oxadiazolyl, 1,2,3-oxadiazolyl. 1,3.5-thiadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 
pyridyl, pyrimidyl, pyrazinyl. pyridazinyl, 1,2,4-triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl, 

35 pyrazolo[3,4-b]pyridinyl, cinnolinyl, pteridinyl, purinyl, 6,7^ihydro-5H-{1]pyrindinyl, 
benzofbjthiophenyl, 5, 6, 7, 8-tetrahydro-quinolirv-3-yl, benzoxazolyl, benzothiazotyl. 
benzisothiazolyl, benzisoxazolyl, benzimidazolyl, thianaphthenyl, isothianaphthenyl. 
benzofuranyl, isobenzofuranyl, isoindolyl, indolyl, indofizinyl, indazolyl, isoquinolyl, quinolyl, 
phthalazinyl, quinoxalinyl, quinazolinyl, benzoxazinyl; etc. One of ordinary skill in the art will 
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5 understand that the connection of said (Cj-Cgjheterocycloalkyl rings is through a carbon atom 
or a sp 3 hybridized nitrogen heteroatom. 

Aryl when used herein refers to phenyl or naphthy L 

The compounds of this invention include all conformational isomers (e.g.. cis and trans 
isomers) and all optical isomers of compounds of the formula I (slSL, enantiomers and 
10 diastereomers), as well as racemic, diastereomeric and other mixtures of such isomers. 

Preferred compounds of the of formula I include those with the stereochemistry 
depicted in formula 




la 

15 Preferred compounds of the formula I include those wherein R 1 is optionally substituted 

pyrazok>[3,4-b]pyridinyl, cinnolinyl, pyridinyl, 6,7-dihydro-SH-Illpyrindinyl, benzothiazolyl. 
indolyl, pyrazinyl, benzoimidazolyl, benzofuranyl, benzofbjthiophenyl, naphthatenyl, 
quinoxalinyl, isoquinolinyl, 5,6,7,S-tetrahydro-quinoiin-3-yl or quinolinyl, more preferably 
pyrazolo{3.4-b]pyridin-5-yl, cinnolirv4-yl, pyridin-2-yl, 6,7-dihydro-5H-[1]pyrindin-3-yl, 

20 benzothiazol-2-yl, indok2-yl, pyrazin-2-yl, benzoimidazol-2-yl, benzofuran-2-yl, 
benzo{bJthiophen-2-yl, naphthalen-2-yl, quinoxalin-2-yl, quinoxalin-6-yl, isoquinolin-1-yl, 
isoquinolin-3-yl, isoquinolin-4-yl, 5,6,7 t 8-tetrahydn>quinolin-3-yl, quinoiin-2-yl, quinotin-3-yl, 
quinolin-4-yl or quinolin-6-yi, most preferably quinoxaIin-6-yl, quinolin-2-yi, quinofin-3-yl, 
quinoxalin-2-yl, quinolin-4-yl or quinolirvG-yl. 

25 Other preferred compounds of formula I include those wherein R 2 is optionally 

substituted phenyl, benzyl, naphthyl, cyctohexyl, thienyl, thiazolyl, pyridyl, oxazolyl, furanyl, or 
thiophenyl; wherein said substrtuents are independently selected from hydrogen, halo, 
(Ct-CeJalkyl, trifluoromethyl, trifluoromethoxy, hydroxy, -C(=0)-OH, (C 1 -C 6 )alkoxy, 
(C 1 -C 6 )a^oxy(C=0)- t N0 2 , amino, (C^Jafoylamino, [(C 1 -C 6 )alkyl} 2 amino, (CfCsJalkyl-O- 

30 (OO)-, HOKC^OHC^Jalkyl, (C 1 -C 6 )al»cyKHC=OHC 1 -C6)alkyl > (C 1 -C 6 )alkyKC=0)-0-, 
(C^^lkyHCOHXC^yalkyl, H 2 N-{00)-, (Chalky l-NH-(C=0)- ( [(Ct-CeJalkylfcN- 
(C=OK ^NfC^OHCi-Csyaikyl, (C 1 -C 6 )alkyl-HN(OOHC 1 -C 6 )alkyl, [(C 1 -C e )alkyll 2 N-(CO)- 
(C^Jalkyl, H(0=C>-NH-, (C.-CeJalkyKCOJ-NH, (C^JalkyKOOHNHKCt-CeJalkyl, 
(C^ 6 )aikyl(C>=<)HN(C|-C6)alkyll(Ci-Cs)alkyl t phenoxy, and benzyloxy. 



WO 98/38167 



PCT/US98/01568 



-11- 



5 Other preferred compounds of formula I include • those wherein R 3 is optionally 

substituted (C,-C 10 )alkyl. benzyl, pyranyl or (C3-C 10 )cydoalkyKCH 2 ) n -, wherein any of the 
carbon-carbon single bonds of said (C^-C^alkyl may be optionally replaced by a carbon- 
carbon double bond; more preferably optionally substituted n-butyl, t-butyl, 2-methylpropyl, 
2-methylbutyl, 3-methylbutyl, n-pentyl, 2-methyl-pentyl, allyl, cyclopentyl, cyclohexyl 2- 
10 methylcydohexyl, cydohexylmethyl, or cydoheptyl, more preferably wherein the substituent 
is fluoro, (C^eJalkyl or hydroxy. 

Examples of specific preferred compounds of the formula I are the following: 

7, 8-difluoro-quinoline-3-carboxylic acid 1 (S)-benzyl-2(S)-hydroxy-7-methyl-4(R)- 
methylcarbamoyl-octyl)-amide; 
15 8-fluoro-quinoline-3-carboxylic acid 1 (S)-benzyl-2(S)-hydroxy-7-methy l-4(R)- 

methylcarbamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyl-7-fluoro-1(SH^fhioro-benzyl)-2(S)- 
hydroxy-7-methyl-octyl}-amide; 

quinoxaline-2-carboxylic acid (4(R)-carbanTOyk1(SH2-fluorx)45enzyl}-2(S)-hydroxy- 
20 7-methy»-octyl]-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyM{S)-carbamoyl-4-(2 l 6-dimethyl- 
tetrahydro-pyran-4-yl)-2(S)-hydroxy-butyl}-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyM(R)-carbamoyl-7-fluoro-2(S>-hydroxy-7- 
methyl-octyl)]-amide; 

25 quinoxaline-2-carboxylic add [1(S)-benzyl-5<ydohexyl-2(S)-hydroxy-4(R)- 

methylcarbamoyH>entyl)}-amide; 

quinoxaline-2-carboxylic acid [1(SH^ctohexylmethyl-2(S)-hydroxy-7-methyM(R)- 
methylcarbamoyl-octyl)}-amide; 

quinoxaline-2-carboxylic acid [1(SH)enzyl-2(SHiydroxy-4(S>-hydroxycarbarrK)yM- 
30 ( 1 -hydroxy-4-methy l-cyclohexy l)-buty Q-amkJe; 

quinoxaline-2-carboxylic add (1(S)-benzyl-4(SH4,4-difluoro-1-hydroxy-cyclohexyl)- 
2(SHhydroxy-4-hydroxycarbamoyl-butyl)}-amide; 

quinoxaline-2-carboxylic acid (1 (S)-benzyl-4(S)-carbamoy M(SM4.4-diftuoro- 
cydohexyl>-2(S)-hydroxy-butylJ-amide; 
35 quinoline-3-carboxylic add (1 (S)-benzyM(S)^rt)amoy M-cydohexy k2(S)-hydroxy- 

butyl)-amide; 

quinoxaline-2-carboxylic acid (4{R)-carbamoyl-2(S)-hydroxy-7-methyl-1(S)-thiophen- 
2-ylmethyk>ctyl)-amide; 
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5 quinoxa!ine-2-carboxylic acid [1 (S)-benzy l-4(R)-carbamoyl-7-chloro-2(S)-hydroxy- 

oct-6-enyl)]-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyl-4(R)^arbamoyl-2(S)-hydroxy-5-phenyl- 
pentyl)J-amide; 

N-{1(S)-benzyW(R)^rbamoyl-7-fluoi^2(S^ 
10 nicotinamide; 

qumoxaline-2-carboxylic acid (4(R)^rbamoyl-2(SHiydroxy-7HT)ethyl-1(S)^iazol^ 
ylmethyk>ctyl)-amide; 

benzothiazole-2-carboxylic acid [1(S)-ben2yl-4(R)-carbamoyl-7-fluoro-2(S)-hydroxy- 
7-methyl-octyl)}-amide; and 
15 benzofuran-2-carboxylic acid [1(SH>en2yM(R)^rbamoyl-7-fluoro-2(SHiydroxy-7- 

methyl-octyl)]-amide. 

Examples of other compounds of the formula I are the following: 

quinoxatine-2-carboxylic acid (4-cart>amoyk»7-fluoro-2-hydroxy-7-methyl-1-thiazol-4- 
ylmethyk>ctyl)-amide; 

20 quinoxaline-2-carboxy lie acid (7-fluoro-2-hydroxy-4-hy droxy carbamoy l-7-methy 1-1 - 

thiazo!-4-ylmethyl-octyl)-amide; 

quinoxaline-2-carboxylic acid (4-carbamoyl-2-hydroxy-4-(1-hydroxy-4-methyl- 
cy clohexyl)-1 -thiazol-4-y Imethy l-buty IJ-amide; 

quinoxaline-2-carboxylic acid [2-hydroxy-4-hydroxycarbamoy M-( 1 -hy droxy-4~ 
25 methy l-cyciohexy l)-1 -thiazoM-y Imethy l-buty l}-amide; 

quinoxaline-2-carboxylic acid (4^rbamoyW-{4,4-difluoro-cyclohexyI)-2-hydroxy-1- 
thiazoM-ylmethyl-butyl)-amide; 

quinoxaline-2-carboxylic acid [4-(4,4-dif!uoro-cydohexyl)-2-hydroxy-4- 
hydroxyc^itanTOyl-1-thiazol-4-ylmethyl-butyl)-amide; 
30 quinoxaline-2-carboxy lie acid [4-carbamoy 1-1 -{3,5-difluoro-benzy l)-7-fluoro-2- 

hydroxy-7-methyl-octyl}-amide; 

quinoxaline-2-carboxylic acid [1-(3 I 5-difluoro-benzyl)-7-fluoro-2-hydroxy-4- 
hydroxycarbamoyl-7-methyl-octy IJ-amide; 

quinoxaline-2-carboxylic acid [4-carbamoyl-1-(3,5-difluoro-ben2yl)-2-hydroxy-4-(1- 
35 hydroxy-4-methyl-cydohexyl)-butyl]-amide; 

quinoxaline-2-cartooxylic acid [1-<3 t 5-difluoro-benzyl)-2-hydroxy-4- 
hydroxycarbamoyM-(1-hydroxy^methyl-cyd^^ 

quinoxaline-2-carboxylic acid [4-rarbanroyM-(3 f 5^ifluoiT>-ber^^ 
<^dohexyl)-2-hydroxy-buty IJ-amide; 
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5 quinoxaline-2-carboxylic acid [1 ^3,5^ffluoro-benzyl)^4 l 4^ifluor^ 

hydroxy •4-hydroxycarbamoyl-butyl)-amide; 

quinoxaline-2-carboxylic acid (4^itarra>yl-2-hydroxy-7-me% 
octyl)-amide; 

quinoxaline-2-carboxylic add (7-fluoro-2-hydroxy^»-hydroxycarbamoyl-7-methyH- 
10 pyrkiin-2-ylmethyl-octyl)-amide; 

quinoxaline-2-cartooxylic acid [4^rbamoyl^(2,6^imethyketrahydrD-pyrarH4-yl)-2- 
hy droxy-1 -pyridin-2-y Imethy l-butyl}-amide; 

quinoxaline-2-carboxylic acid [2-hydroxy^ydroxycarbamoyM-{1-hydroxy-4- 
methyl-cydohexy -py ridin-2-y Imethyl-buty l}-amide; 
15 quinoxaline-2-carboxylic add (4-carbamoyM-cydohexyl-2-hydroxy-1-pyridin-2- 

ytmethyl-butyl)-amide; 

quinoxaline-2-carboxylic acid [4-{4 1 4-difluoro-cydohexyl)-2-hydroxy-4- 
hydroxy carbamoyJ-1-pyridin-2-ylmethykbutyl)-amide; 

quinoxaline-2-carboxylic acid (4^rbamoyl-7-fluoro-2'hydroxy-7-methyk1-pyridin-3- 
20 ylmethyl-octyl)-amide; 

quinoxaline-2-carboxylic acid (2-hydroxy^hydroxycarbamoyl-7-methyl-1-pyridin-3- 
yimethyk>ctyl)-amide; 

quinoxaline-2-carboxylic acid [4-carbamoyl-2-hydroxy-4-(1-hydroxy-4-methy»- 
cy clohexy -py ridin-3-y Imethy l-buty f)-amide; 
25 quinoxaline-2-carboxylic acid [4-(2,6-dimethyl-tetrahydro-pyran-4-yl)-2-hydroxy-4- 

hydroxycarban^yl-1-pyrkJin-3-ylmethyl-butyf)-amide; 

quinoxaline-2-carboxylic acid {4^rbanK>yl-4^4 t 4-difluoro-C7Ctohexyl)-2-hydrDxy-1- 
pyridin-3-yimethyl-butyl]-amide; 

quinoxaline-2-cartx>xylic acid (4-cydohexyl-2-hydroxy-4-hydroxycarbanx>yH- 
30 pyridin-3-ylmethyM>utyl)-amide; 

quinoxaline-2-carboxylic add l4-carbarTK)yl-7-fluoro-1-{4-fluoro-benzyl)-2-hydroxy-7- 
methyl-octyl]-amide; 

quinoxaline-2-carboxylic add [7-fluoro-1-{4-fluoro-ben2yl)-2-hydroxy-4- 
hydroxycarbamoyl-7-methyl-octyl)-am»de; 
35 quinoxaline-2-carboxylic add [4-carbamoy M -(4-fluoro-benzy l)-2-hydroxy-4-( 1 - 

hydroxy-4-methyl-cydohexyl)-butyl]-amide; 

quinoxaline-2-carboxylic add [H4-fluoro-benzyl)-2-hydroxy-4-hydroxyrarbanrwyl-4- 
(1-hydroxy-4-rrothyl-cydohexyl)-biJtyl}-amide; 
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5 quinoxaline-2-carboxylic acid [4^rbarmyM-(4 l 4-difluoro-cyclohexyl)-1-(4-fiuoro- 

benzyl)-2-hydroxy-butyl}-amide; 

quinoxaline-2-carboxylic acid [4-{4,4-difluoro-cyc!ohexyl)-1-{4-fluoro-benzyl)-2- 
hydroxy-44iydroxycarbamoyl-butyl}-amide; 

quinoxaline-2-cartx)xylic acid [4-carbamoyl-1-<3-f!uoro-benzyl)-2-hydroxy-4-<1- 
10 hydroxy-cyclohexyl)-biJtyl]-amide; 

quinoxaline-2-carboxy lie acid f7-fluoro-1 -<3-fluoro-benzyl)-2-hydroxy-4- 
hydroxycarbamoyl-7-methyk)Ctyll-amide; 

quinoxatine-2-carboxylic acid [4^rt)arTK>yl-4-(2 l 6^imethyMetra^ 
(3-fluoro-benzyl>-2-hydroxy-butyl}-amide; 
15 quinoxaline-2-carboxylic acid [1-{3-fiuoro-ben2yl)-2-hydroxy-4-hydroxycarbamoyl-4- 

(1-hydroxy^-methyk^clohexyl>-butyl]-arnide; 

quinoxaline-2-carboxy lie acid [4-carbamoy M-(4 t 4-difluoro-cyclohexy l)-1 -(3-fluoro- 
benzyl)-2-hydroxy-butylfamide; 

quinoxaline-2-carboxyHc acid [4-cyclohexy^1-<3-fluoro-benzy()-2-hydroxy-4- 
20 hydroxy carbamoyl-butyl]-amide; 

quinoxaline-2-carboxylic acid [4-carbamoyl-1-(2-fiuoro-benzyl)-2-hydroxy-4-(1- 
hydroxy-cyclohexyl)-butyll-amide; 

quinoxaline-2-carboxylic acid [7-fluoro-1-(2-fluoro-benzyl)-2-hydroxy-4- 
hydroxyrarbamoyl-7-rTOthyl-octylhamide; 
25 quinoxaline-2-carboxylic acid [4^rt>anrK>y WK2 t 6-dime%l-tet^ 

(2-fluoro-benzyl)-2-hydroxy-butylhamide; 

quinoxaline-2-carboxylic acid [1-{2-fluoro-benzyl)-2-hydroxy-4-hydroxycarbamoyl-4- 
(1-hydroxy^-methyk^dohexyl)-butyll-amide; 

quinoxa!ine-2-cartx>xylic acid [4^rbamoyl^(4,4-difluoro-cyclohexyl)-1-<2-fluoro- 
30 benzyl)-2-hydroxy-butyll-amide; 

quinoxaiine-2-carboxylic acid (4-cyclohexyH-(2-fluoro-benzyl>-2-hydroxy-4- 
hydroxycarbamoyl-butyl}-amide; 

quinoxaline-2-carboxylic acid (4^rbamoyl-7-fluoro-2-hydroxy-7-methy^1-thiophen- 
2-ylmethyl-octyl)-amkJe; 

35 quinoxaline-2-carboxy lie acid (7-fluoro-2-hydroxy-4-hydroxycarbamoyl-7-methyM - 

lhiophen-2-ylmethyl-octyl)-amide; 

quinoxaline-2-carboxylic acid (4-carbarrK)yl-2-hydroxy-4-(1-hydroxy-4-methyl- 
cyclohexyi)-1-thiophen-2-ylmethyl-butyl]-amide; 
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5 quinoxaline-2-carboxylic acid (2-hydroxy-4-hydroxycarbamoy l-4-(1 -hydroxy-4- 

methyl-cyctohexyl)-1 -th tophen-2-y Inrethyl-buty l}-amide; 

quinoxaline-2-carboxylic acid [4^rbamoyJ^4,4^ifluor(>-cyclohexyl)-2-hydroxy-1- 
thiophen-2-ylmethyl-butyfJ-amide; 

quinoxaline-2-carboxylic acid (4-{4 l 4-difluoro-cyclohexyl>-2-hydroxy-4- 
10 hydroxy carbamoyM -thiophen-2-y Imethyl-buty l)-amide; 

quinoxaIine~2-carboxylic acid [4^rbarTK>y^24iydroxy-7-methyl-H3-trifluoromethyl- 
benzyl)-octyf}-amide; 

quinoxaline-2-carboxy!ic acid [7-fluoro-2-hydroxy-4-hydroxycarbamoyl-7-methyl-1- 
(3-trifluoromethyl-benzyl)-octyl}-amide; 
15 quinoxaline-2-carboxylic acid [24^ydroxy-4^rbamoyl-4-(4-hydroxy-2,6-dimethyl- 

tetrahy dropy ran-4-yl)-1 -(3-trifluoromethyl-benzyl)-buty IJ-amkte; 

quinoxaline-2-carboxy lie acid [2-hy droxy-4-hydroxy carbamoy W-( 1 -hydroxy-4- 

rrathyk^dohexylM^3-trifluoro^ 

quinoxaline-2-carboxylic acid {4-carbamoyM-cyclohexyl)-2-hydroxy-1 -{3- 
20 trifluororrethyl^nzyl)^utyl}-amide; 

quinoxaline-2-carboxyfic acid {4-hydroxycarbamoyl-4-<4 t 4-drfluoro-cyclohexyl)-2- 
hydroxy-1 -{3-trifluoromethyl-benzy l)-buty l}-amide; 

quinoxaline-2-carboxylic acid f7-ftuoro-2-hydroxy-4^rbamoyl-7-methyl-1-{3- 
trif)uoromethoxy-benzyl)-octyl]-amide; 
25 quinoxaline-2-carboxylic acid {4-hydroxycarbamoyl-2-hydroxy-7-methyl-H3- 

tnfluorDmethoxy-benzyl)-octyl}-amlde; 

quinoxaline-2-carboxylic acid [2-hydroxy-4-carbamoy W-(1 -hydroxy-4-methyl- 
cyciohexy l)-1 -{3-trifluoromethoxy-benzy l)-butyl]-amkJe; 

quinoxaline-2-carboxylic acid l2-hydroxy-4-hydroxycarbamoyl-4-(4-hydroxy-2 t 6- 
30 dimethyketrahydro-pyraiv4-yl)-1 ^34rifluoromethoxy-benzy l)-buty!}-amide; 

quinoxaline-2-carboxylic acid {4^rbamoyl^4 l 4^ffluoro-cyclohexyl)-2-hydroxy-1- 
(3-trifluoromethoxy^nzyl)4)utyl)-amide; 

quinoxaline-2-carboxylic acid {4-hydroxycarbamoyl-4-cyclohexyl)-2-hydroxy-1-(3- 
trifluoromethoxy4>enzyl)-butyl}-am!de; 
35 quinoxaline-2-carboxy lie acid [7-fluoro-2-hydroxy-4-carbanr>oyl-7-methyI-1 -{4- 

trifluoromethoxy4)enzyl)-o(^yl}^mide; 

quinoxaline-2-carboxylic acid [7-fluorch2-hydroxy-4-hydroxycarbamoyl-7HTOthy 1-1 - 
(4-trifluoromethoxy-benzyl)-octyl}-amide; 
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5 quinoxaline-2-carboxylic add [2-hydroxy-4-carbamoy l-4-( 1 -hydroxy-4-methyl- 

cydohexy!H-(4-trifluorome^ 

quinoxa!ine-2-carboxylic add [2-hydroxy-4-hydroxycarbamoy W-( 1 -hydroxy-4- 
methyl^doh8xyl)-1-{4-trifluorornethoxy-ben2yl)-butyl}-amide; 

quinoxaIine-2-carboxylic add {4-carbanx>yM-{4 t 4-difluoro-cydohexyl)-2-hydroxy-1- 
10 (4-trifluoromethoxy-benzyl)-butyl}-amide; 

quinoxaline-2-carboxylic add {4-hydroxycarbarTK>yl-4^4,4-drfluoro-cydohexyl)-2- 
hydroxy-1-{4-trifluoroTOthoxy-benzyl)-butyI}-amide; 

quinoxaline-2-carboxylic add [4Karbamoyl-2-hydroxy-7HTiethyk1-{2-tnfluoromethyl- 
benzyl)-octyl}-amide; 

15 quinoxaline-2-carboxylic add I7-fluoro-2-hydroxy-4-hydroxycarbarnoyl-7-methy»-1 - 

(2-trifluoromethoxy-benzyl)-octyl)-amide; 

quinoxaline-2-carboxylic acid [24iydroxy-4-carbarroyl-4-(4-hydroxy-2,6<iimethy^ 
tetrahydro-pyrarv4-yl)-1-(2-trifluoronreth^ 

quinoxaline-2-carboxylic acid [24iydroxy-4-hydroxycarbamoyM-{1-*iydroxy-4- 
20 methyl-cydohexyl)-1 -{2-trifluoromethoxy-benzy1)-buty Q-amide; 

quinoxaline-2-carboxy!ic add {4-carbamoyl-4-cydohexyl)-2-hydroxy-1-{2- 
trifluoromethoxy-benzylH>utyl}-amide; 

quinoxaline-2-carboxylic add {4-hydroxycarbamoyl-4-(4,4-difluor<>^dohexyl)-2- 
hydroxy-1-(2-trifluoromethoxy-ben2yl)-butyl}-amide; 
25 quinoxaline-2-carboxylic acid [7-fiuorcH2-hydroxy-4-<»rbanx)yl-7-methyl-1-l3-(1- 

hydroxy-1 -methyl-ethyiy-benzy l}-octy l]-amide; 

quinoxaline-2-carboxylic add [4-hydroxycarbamoyl-2-hydroxy-7-methyl -1-{3-{1- 
hy droxy-1 -methyl-ethy l)-benzy Q-octy l]-amide; 

quinoxaline-2-carboxylic add [2-hydroxy-4-carbamoyl-4-(1 -hydroxy -4-methyl- 
30 cydohexyl)-1-{3-(1-hydroxy-1-fnethyl^thyl)-ben2yl]-butyl}-amide; 

quinoxa!ine-2-carboxylic add [24iydroxy^4nydroxycarbamoyl-4-<44iydroxy-2,6- 
dimethy l-tetrahy dro-py rarv4-yl)-1 -3-( 1 -hydroxy-1 -methy l-ethy l)-benzyl)-butyl^amkte; 

quinoxaline-2-carboxylic acid {4-carbarrw)yl^4 i 4^ifluoro-C7dohexyl)-2-hydroxy-1- 
[3-( 1 -hydroxy-1 -methy l-ethy l)-benzy 0-buty l}-amide; 
35 quinoxaline-2-carboxylic add {4-hydroxycart>amoyM-{cydohexyl)-2-hydroxy-1-l3-(1- 

hydroxy-1-methy»-ethy1)-benzyIH)utyl}-amide; 

quinoxaline-2-carboxylic add [7-fluoro-2-hydroxy-4-carbamoyl-7-methy^1 -thiopherv 
3-ylmethyl-butyl]-amide; 
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5 quinoxaline-2-carboxy lie acid [7-fiuoro-2-hydroxy-4-hydroxycarbamoy l-7-methyl-1 - 

thk}phen-3-ylmethyl-butyl]-amide; 

quinoxaline-2-carboxylic acid [2-hydroxy-4-ca rbamoy l-4-< 1 -hy droxy-4nr»ettiy t- 
cyclohexyl)-1-thiophen-3-ylmethyl4)utyl}-amide; 

quinoxaline-2-carboxylic acid [2-hydroxy-4-hydroxycarbamoyL4-{1 -hydroxy-4- 
10 methyk^clohexyl)-1-thiophef>-a-ylmethyl-butyll-am 

quinoxaline-2-carboxylic acid [4<arbamoyM-{4 t 4<lifluoro^dohexyl)-2-hydroxy^ 
thiophen-3-ylmethy^utyl^amkte; 

quinoxaline-2-carboxylic acid [4-hydroxycarbarroyl-^4 ( 4-difluoro-cyciohexyl)-2- 
hydroxy-1 -thiophen-3-y Imethy kbuty l}-amide; 
15 [[1 ,8]naphthy ridine-3-carboxylic acid (1 -benzy M-carbamoy l-7-fluoro-2-hydroxy-7- 

methykoctyl)-amide; 

[I.SJnaphthyridine-S-carboxylic acid (1-benzyl-7-fluoro-2-hydroxy-4- 
hydroxycarbanrK>y»-7H7)ethyl-octyl)-amide; 

[1 f 8]naphthyridine-3-cart)oxylic acid [1-benzy»-4-carbamoyl-24iydroxy-4-{1-hydroxy- 
20 4-methyk^ctohexyIH>utyl)-amide; 

[1,8lnaphthyridine-3-cartx)xylic acid [1-benzyk2-hydroxy-4-hydroxycarbamoyM-(1- 
hydroxy-4-methyl-cyclohexyl>-butyl]-amide; 

[1,5]naphthyrkiine-3Karboxylic acid (1-benzyl-4-carbamoyl-7-fluoro-2-hydroxy-7- 
methyl-octyl)-amide; 

25 (1 ,5}naphthyridine-3-carboxylic acid (1-benzyl-7-fluoro-2-hydroxy-4- 

hydroxycarbanroy^wnethyl-octyl>-amkJe; 

[1 t 5]naphthyridine-3-cart)Oxylic acid [1 -benzy l-4-carbamoyl-2-hy droxy-4-( 1 -hyd roxy- 
4-methyl-cydohexyl)-butyfJ-amide; 

[1,5]naphthyridine-3^rboxylic acid [1-benzyl-24iydroxy-4-hydroxycarbamoyM-(1- 
30 hydroxy-4-methy»-cyclohexyl)-biityll-amide; 

(1 t 8]naphthyrkJine-2-carboxylic acid (14)enzyM^rbamoyl-7-fluoro-2-hydroxy-7- 
methyk>ctyl)-amide; 

[1 t 8]naphthyridine-2-carboxylic acid (1-benzyk7-f!uoro-2-hydroxy-4- 
hydroxycarbamoyl-7-methyl-octyl)-amide; 
35 [1 ,8]naphthyridine-2-carboxylic acid [1 -benzyU-carbamoyk2-hydroxy-4-(1 -hydroxy- 

4-methyk^dohexyl)-butyQ-amide; 

[1,8]naphthyridine-2-carboxylic acid [1 -ber^l-2 -hydroxy ^hydroxy carbanr»yM-(1 - 
hydroxy-4-methyl-cydohexyl>-butyl]-amide; 
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5 (1 ,6]naphthyridine-2-cart)oxylic acid (1-benzyl-4-carbamoyl-7-fluofo-2-hydroxy-7- 

methyl-octyl)-amide; 

[1,6Jnaphthyridine-2-cart)Oxylic acid (1-benzyk7-fluoro-2-hydroxy-4- 
hydroxycarbamoyl-7-fnethyl-octyl)-amide; 

[1,6)naphthyridine-2-carix)xylic acid [1-benzyl-4-carbamoyl-2-hydroxy-4-(1 -hydroxy - 
10 4<methyJ-cyclohexyl)-butyl}-amide; 

[1 ,6]naphthyridine-2-carboxy lie acid (1^nzy^2-hydroxy-44iydroxycarbamoyM-{1- 
hydroxy-4-methyl-cyck)hexyl)-butyl}-amide; 

quinoline-3-carboxylic acid 1{S)^dohexyImethyl-2(S)-hydroxy-6-methyM(R>- 
methyicarbamoyMieptyi)-amide; 
15 quinoxaline-2-carboxylic acid 1(S)-cycSohexylmethyl-2(SHiydroxy-6-methyM<R>- 

methylcarbamoy»-heptyl)-amide; 

quinoxaline-2-carboxylic acid (6-chloro1(S)-cyclohexylmethyl-2(S)-hydroxy-4(S)- 
methylcarbamoyl-hept-6-enyl)-amide; 

quinoline-3-cartx)xylic acid (2(S)-hydroxy-1(SHsobuty^methyl-4(R)- 
20 methylcarbamoykheptyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-sec-butyl-2(S)-hydroxy-6-methyl-4(R)- 
methyicarbamoyl-heptyl)-amide; 

quinoline-3-carboxylic acid 1(S)-cyclohexylmethyl-2(S)-hydroxy-6-methyl-4(R)- 
methylcarbamoyl-hept-6-enyl)-amide; 
25 quinoxaline-2-carboxylic acid 1 (S)-cycfohexylmethyl-2(S)-hydroxy-6-methyM(R}- 

methylcarbamoyl-hept-6-€nyl)-amide; 

N-1(S)K^(^hexylmethyl-2(S}-hydro 
phenyl-nicotinamide; 

quinoline-3-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyM{R)- 
30 methylcarbamoyl-heptyl>-amide; 

quinoxaline-2-carboxylic acid 1(S)^clohexylmethyM(R)-dimethylcart)amoyl-2(S)- 
hydroxy-6-methy»-hept-6-enyl)-amkje; 

quinoline-3-carboxylic acid 1(SH^ck>hexyimethyl-2(S)-hydroxy-6-methyl-4(R)- 
methylcarbamoyl-heptyI)-amide; 
35 quinoxaline-2-carboxy lie acid 1 (S)-cyclohexy Imethy l-2(S)-hydroxy«6-methyl-4(R)- 

methytearbamoyl-heptyl)-amkJe; 

isoquinoline-4(R)-carboxylic acid 1(S)^(^hexylmethyl-2(S)-hydroxy-6-methyl- 
4(R>^ethylcarbarTM)yl-heptyl)-amide; 
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5 quinoline-3-carboxylic acid (4(R)-carbamoy H (S)-cyclohexy Imethyl- 

2(SH»ydroxy-6-methyl-heptyl)-amide; 

quinoline-3-carboxylic acid (5-cyctohexyl-1(S)-cydohexylmethyl-2(S>-hydroxy-4(R)- 
methylcart>amoyl-pentyl)-amide; 

quiaoline-3-carboxylic acid 1(S)-<^dohexylmethyl-2(S)-hydroxy-6-methyl-4(R)- 
10 methylcartamoyl-heptyl)-amide; 

quino!ine-3^rboxylic acid 1(S)^<^exyln^thy»-2(S)-hydroxy-6-methyM(S)- 
methylcarbamoyl-heptyl)-amide; 

quinoline-3-carboxyIic acid 1(SVcydohexylmethyk2(S)-hydroxy-4(R)- 
methylcarbarTK>yl-5-phenyl-pentyl)-amide; 
15 quinoxaline-2-carboxylic add 1 (S)-cydohexylmethy J-2(S)-hydroxy-4(R)- 

methylcarbanrK)yl-5-phenyl-pentyl)-amide; 

quinoline-S-carboxylic acid 1(S)-benzyM(R)-butylcarbanrK>yL^^ 
heptyl)-amide; 

quinoline-3-carboxylic acid 1(S>^ru^M(R)-cyctobutyirarbarTK)yl-2(S)-hydroxy-6- 
20 methyl-heptyl)-amide; 

quinoline-3-cart)oxylic acid 1(S)-ber^yM(R)-benzylcarbamoyl-2(S)-hydroxy-6- 
methy»-heptyl)-amide; 

quinoline-3-carboxylic add 1(S)-benzy^4(R)-cycbpropylcarbamoy^2(S)-hydroxy-6- 
methyl-heptyl)-amide; 
25 quinoline-3-carboxy lie add 1 (S)-benzyl-2(S)-hydroxy-6-methyl-4(S)- 

methy1carbamoyl-heptyl)-amide; 

quinoline-3-carboxylic add 1(S)-benzyW(R)-ethylcarba 
heptyl)-amide; 

quindine-3-cartooxylic add 1(S)-benzyl-2(S)-hydroxy-^methyl-4(R)- 
30 propytcarbamoyl-heptyl)-amide; 

quinoline-3-carboxylic acid (1-benzyl-2(S)-hydroxy-4(RH2(S)-hydroxy- 
e%lcarbamoyl)-6H7iemyl-heptylfamide; 

cinnoline-4<R)-carboxylic add 1(S)-beruyl-2(SHiydroxy-6-methyl-4(R>- 
methylcarbamoyl-heptyl)-amide; 
35 isoquino!ine-4(R)-carboxyiic add 1 (S)-benzyl-2(S)-hydroxy-6-methyl-4(R)- 

methylcarbamoyWieptyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzy»-2(S)-hydroxy-6-methyM(R)- 
methylcarbamoyl-heptyl)-amide; 
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5 N-1(S)-Benzy^2(S)-hydroxy^-me^^ 
nicotinamide; 

quinoline-3-carboxylic acid 1(R)-^dohexylmethy^2(R)-hydroxy-6-methyl-4(S)- 
methylcarbamoykheptyl)-amide; 

quinoxaline-2-carboxylic acid (1-(4-benzyloxy-benzyl)-2(S)-hydroxy-6-methyl-4(R)- 
10 methylcart>amoyl-heplyl}-amide; 

quinoline-3-carboxylic acid [1-(4-benzyloxy-benzyl)-2(S)-hydroxy-6Hmethyl-4(R)- 
methylcarbamoy»-heptyl]-amide; 

isoquino!ine-1-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyl-4(R)- 
methylcarbamoyJ4ieptyl)-amide; 
15 quinoline-4(R)-carboxylic acid 1(S)-benzyl-2(S>'hydroxy-6-methyk4(R>- 

methylcarbamoy(-heptyl)-amide; 

quinoline-6-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyl-4(R)- 
methytcarbamoyl-heptyl)-amide; 

quinoline-3-carboxylic acid [2(S)-hydroxy-1-(4-hydroxy-benzyl)-6-methyl-4(R)- 
20 methylcarbamoyl-heptylj-amide; 

quinoline-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyl-4(R)- 
methylcart)amoyl-heptyl)-amide; 

naphthaiene-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyl-4(R)- 
methylcart>amoyl-heptyl)-amide; 
25 quinoline-3-carboxylic acid 1 (S)-benzyl-5-cyclohex-1 -eny l-2(S)-hy droxy-4(R)- 

methylcarbamoyl-pentyl)-amide; 

quinoline-3-carboxylic acid [1-benzyl-2(S)-hydroxy-6-methyl-4(R)-(3-methyl- 
butylcarbamoyt)-heptyl}-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyM(S)- 
30 methylcarbamoyl-heptyl)-amide; 

trifluoro-methanesulfbnic acid 4^3(S)-hydroxy-7wrothyl-5(R^methylcart)amoyl-2(S)- 
[(quinoline^S-cartwnylVaminoJ-octylVphenyl ester, 

trifluoro-methanesuHbnic acid 4^3(S)-hydroxy-7-methyl-5(R)-methylcarbamoyl-2(S)- 
[(quinoxaline-2-cartx>nyl)-amino]-octyl}-phenyl ester; 
35 quinoline-3-carboxylic acid 1 (S)-benzyl-5-cydohexyl-2(S)-hydroxy-4(R)- 

methylcarbamoy^pentyl)-amide; 

quinoxaline-2-carboxylic acid 1 (S)-benzyl-5-cydohexyl-2(S)-hydroxy-4(R)- 
methylcarbamoyt-pentylj-amide; 
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5 isoquinoline-3-carboxy lie acid 1 (S)-benzy»-5-cyclohexy l-2(S)-hydroxy-4(R)- 

methylcarbamoy!-pentyl)-amide; 

N-1(S)-benzyl-5-<^clohexyl-2(SHiydro^ 
nicotinamide; 

quinotine-3-carboxylic acid 1(S)-benzyl-2(S>-hydroxy-6-methyM(R)-prop-2- 
10 ynylcarbamoyl-heptyl)-amide; 

quinoline-3-cartx>xylic acid 1(S)-cyclohe)cylmelhy»-2(S)-hydroxy-4(R)- 
hydroxycart>amoyl-6-methyl-heptyl)-amide; 

quinoline-3-carboxylic acid 2(S)-hydroxy-1(SH4^thoxy^nzyl)^-methyl-4<R)- 
methylcarbamoyl-heptylj-amide; 
15 eoquinoline-3-carboxylic acid (5^yck>hexyl-1(S)-cyclohexyImethyl-2(S)-hydroxy- 

4(R)-methylcarbamoyl-pentyl)-amide; 

5-bronrx>-N-{5^dohexyM(S)-c^ 
me%lcart»moykpentyl)-nicotinamide; 

quinoxaline-2-carboxylic acid [2(SHiydroxy-1(SH4-methoxy^r^l)-6-methyl^R)- 
20 methylcarbamoyl-heptyll-amide; 

isoquino!ine-4(R)-cart>oxylic acid (5^dohexyM(S)-cyclohexylmethyl-2(SHiydroxy- 
4(R)-methylcarbamoyl-pentyl)-amide; 

quinoline-2-carboxylic acid 1(S)-benzyk5-cyclohexyl-2(S)-hydroxy-4(R)- 
methylcarbamoyl-pentyl)-amide; 
25 isoquinoline-4(R)-cartx)xylic acid 1 (S)-benzy l-5-cydohexy l-2(S)-hydroxy-4{R)- 

methylcarbamoykpentyl)-amide; 

quinoxaline-2-carboxylic acid [2(S)-hydroxy-1(SH^ydroxy-benzyl)-6-methyl-4(R)- 
methylcarbamoyWieptyl]-amkle; 

quinoxaline-2-carboxylic acid (5-cyck>hexyl-1(S)-^clohexylmethyk2(SHiydroxy- 
30 4{R)-methylcarbamoy4)entyl)-amide; 

quino!ine-3-carboxylic acid [1(SH4-chloro-benzyl)-2(S)-hydroxy-6-methyl-4(R)- 
methylcarbamoykheptyl]-amtde; 

quinoxaline-2-cart>oxylic acid [1(SH4^loro4>enzyl)-2(S)-hydro^ 
methylcarbamoyl-heptyl}-amide; 
35 quinoline-3-cart>oxylic acid 1 (S)-<^clohexylmethyl-2(S)-hydroxy-7-methyl-4(R)- 

methylcarbamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-cydohexylmethyl-2(S)-hydroxy-7-fnelhyM(R)- 
methylcart>amoyl-octyl)-amide; 
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5 quinoline-3-carboxy lie acid [ 1 (SH4-chIoro-benzy 1)-5-cyclohexy l-2(S)-hy droxy-4(R)- 

methylcarbamoyl-pentyl]-amide; 

quinoxaline-2-cartx>xylic acid {1(SH4-chloro-benzyl)-5-cyclohexyl-2(S)-hydro)cy- 
4(R)-methylcarbamoykpentyl]-amide; 

s quinoline-2-carboxylic acid [1(SH4-chloro-benzyl)-5-cyclohexyl-2(S)-hydroxy-4(R>- 
10 methylcarbamoyl-pentylj-amide; 

benzofuran-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-^methyl-4(R)- 
methylcarbamoyl-heptyl)-amide; 

N-1(SH>enzyl-2(S)^ydroxy-6-me%W(^^ 
nicotinamide; 

15 quinoline-3-carboxylic acid 1 (S)-benzyl-2(SHiydroxy-7-methyl-4(R)- 

methytcarbamoyl-octyi)-amide; 

N-1 (S)-benzy l-2(SHiydroxy-7-me% W(R)^thylcar^ 
nicotinamide; 

S.ej.B-tetrahydro-quinoline-S-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyl- 
20 4(R)-methylcarbamoyWieptyl)-amide; 

quinoxaline-2-cart>oxylic acid 1(S)-benzyl-2(SHiydroxy-7-methyK4(R)- 
methytcarbamoyl-octyl)-amide; 

quinoline-2-carboxylic acid 1(S)-benzyl-2(SVhydroxy-7-methyl-4(R)- 
methy!carbamoyl-octyl)-amide; 
25 isoquinoline-4(R)-carboxylk: acid 1 (S)-benzyl-2(S)-hydroxy-7-methyl-4(R)- 

methylcarbamoyl-octyl)-arnide; 

quinoxaline-2-carboxylic acid [H3,4<iich!oro4)enzyl)-2(S)-hydroxy-6-methyl-4(R)- 
methylcarbamoyl-heptyll-amide; 

benzo{b]thiophene-2-carboxylic acid 1(S)-benzy»-2(S)-hydroxy-6-methyW(R)- 
30 methylcarbamoy^hepty!)-amide; 

2-methyl-quinoline-3-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyl-4(R)- 
methylcarbamoy^heptyl)-amide; 

6 ( 7-dimethoxy-quinoline-3^rboxylic acid 1(S)-benzy^2(S)-hydroxy-6-methyM(R)- 
methylcarbamoyl-heptyl)-amide; 
35 6.7-difluoro-quinoline-3-cart)oxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyM(R)- 

methylcarbamoyl-heptyl)-amkle; 

IH-benzoimidazole-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyM(R)- 
methylcarbamoyl-heptyl)-amide; 
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5 5-methyl-pyrazine-2-cart)oxy!ic acid 1(S)-benzyl-2(S)-hydroxy-6-methyM(R)- 

methylcarbamoyl-heptyl)-amjde; 

quinobne-3-carboxylic acid [1(SH4-fluoro^nzyl)-2(S)-hydrDxy-6-m8thyM(R)- 
methylcarbamoyWieptylJ-amide; 

quinoxaline-2-carboxylic acid [1(SH4-fluoro-benzyl)-2(S)-hydroxy-6-methyl-4(R)- 
10 methylcarbamoykheptyl]-amide; 

5-chloro-1 H-indole-2-carboxy lie acid 1 (S)-benzyl-2(S>-hydroxy-6-methyM(R)- 
methylcarbamoyl-heptyl)-amjde; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-4(R)-cart>amoyl-2(S)-hydroxy-7-methyi- 
octyl)-amide; 

15 2-methoxy-quinoline-3-carboxylic acid 1 (S)-ben2yl-2(S)-hydroxy-6-methy l-4(R)- 

methylcabamoyl-heptyt)-amide; 

5 f 6-dichloro-1H-benzoimida20le-2-carboxylic acid 1(S)-ben2yl-2(S)-hydroxy-6- 
methyM(R)-methylcart>amoyl-heptyl)^mide; 

benzothiazole-2-cart>oxylic acid 1(S>-benzyk2(S)-hydroxy-6~methyl-4(R)- 
20 methylcartamoyl-heptyl)-amkje; 

7,8-difluonMjuinoline-3-carboxylic acid 1(S)-benzyl-2(S^hydroxy-6-methyM(R)- 
methylcaitamoyWieptyl)-amide; 

6J,a-trffluoro-quinoline-3-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-6-methyM(R)- 
methylcarbamoyl-heptyl>-amjde; 
25 5,a-dimethyk|uinoline-3-carboxy!ic acid 1 (S)-benzyl-2(S)-hydroxy-6-methy M(R)- 

methytoifcamoyMieptyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-4(R)-butylcart)arTx>yl-2(S)-hydroxy-7- 
methyhoctyl)-amide; 

quinoline-3-cart>oxylic acid [1(SM3,4Kiichbro4)enzyl^2(SHiydro^ 
30 methylcarbamoy»-heptyl]-anude; 

S.ej.Wetrahydro^uinoiine-S-cartwxylic acid 1(SH>enzyl-2(S)-hydroxy-7-rnethyl- 
4(R)-methylcarbamoyl-octyl}-amide; 

quinoline-3-carboxylic acid 1(S)-benzyl-5-cyclopentyJ-2(S)-hydroxy-4(R)- 
methylcaitarroyl-pentyl)-amtde; 
35 quinoxaline-2-carboxy lie acid 1 (S>-benzy l-5-cyclopentyl-2(S>-hydroxy-4(R)- 

methylcarbamoyH)entyl)-amide; 

N-1(SH>enzyl-5^dopentyl-2(^^ 
nicotinamide; 
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5 5 t 6,7.8-tetrahydro-quinoline-3-carboxylic acid 1 (S)-benzyl-5-cyclopentyl-2(S)- 

hydroxy-4(R)-methy!carbamoyl-pentyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyM(R)-carbamoyl-5-cyclopentyl-2(S)- 
hydroxy-pentyl)-amide; 

6 t 7-dihydro-5H-{1]pyrindine-3-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-7-methyl- 
10 4(R>-methylcarbamoyl-octyl>-amide; 

quinoxaline-2-carboxylic acid I1(SH4,4^ifluoro^dohexylmethyl)-2(S)-hydroxy-6- 
methyl^R)-methylcart)amoyl-heptyfJ-amide; 

quinoxaline-2-carboxylic acid {1(SH4,4-difiuor{M^clohexylmethyl)-2(S)-hydroxy-7- 
methyM(R)-methylcarbarnoyl-octyl)-amide; 
15 quinoxaline-2-carboxylic acid 1(S)-benzyl-4(R)-ethylcarbamoyl-2(S)4iydroxy-7- 

methyk>ctyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-7-rnethy W(R)- 
propylcarfoamoyt-octy1)-arTude; 

quinoxaline-2-carboxylic acid 1(S)-benzyM(R)-cydopix)pylcarbanfK)yl-2(S)-hydroxy- 
20 7-methyk>ctyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyM(R)-cyclobutylcart)amoyl-2(SHiydroxy-7- 
methyl-octyl)-amide; 

quinoxaline-2-carboxyRc acid [1(S)-(4-difluoromethoxy-benzyl)-2(S)-hydroxy-7- 
methyM(R>-methylcarbamoyl-octyl}-amide; 
25 4^3(SHiydroxy-7-fnethyl-5(R)-methylra 
amino)-octyl}-benzoic acid methyl ester 

quinoxaline-2-carboxylic acid 1(S)-benzyl-4(R)-carbamoyl-2(S)-hydroxy-butyl)- 

amide; 

6,7,8-trifluoro-quinoline-S-cartx)xylic acid 1(S)-benzyL2(S)-hydroxy-7-methy!-4<R)- 
30 methylcarbamoy»-octyI)-amide; 

6 J,8-trifluoro-quino!ine-3-carboxylic acid 1(S)-ben2yM(R)-cart>amoyl-2(S)-hydroxy- 
7-methyk>ctyl)-amide; 

6 t 8-difluoro-quinoline-3-carboxylic acid 1(SH>enzy^(S)-hydroxy-7-methy»-4(R>- 
methylcarbamoyl-octyl)-amide; 
35 6,8-difluoro-quinoline-3-carboxylic acid 1 (S)-benzy W(R)-cart>amoyl-2(S)-hydroxy-7- 

methyk>ctyi)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyM(R>-butylcarbamoyl-5-cyck)pentyl-2(S)- 
hydroxy-pentyl)-amide; 
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5 6-methyl-pyridine-2-carboxylic acid 1 (S)-benzyl-2(S)-hydroxy-6-methyl-4(R)- 

methylcarbamoyl-heptyl)-anrride; 

quinoxaline-2-carboxylic acid 1 (S)-benzyl-2(S)-hydroxy-8-methyM(R)- 
methylcarbamoyl-nonyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)^nzyM(R)^rbanrK>yl-2(SHiydroxy-8-fTOthyl- 
10 nonyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-biphenyM(R)-ylmethyl-2(S)-hydroxy-7-methyl- 
4(R)-methylcarbamoyl-octyl)-amide; 

quinoxaline-2-earboxylic acid 1 (SH>enzy U(R)^rbarrK)yi-2(S)-hydroxy-7-methy^ 
oct-6-enyl)-amide; 

15 quinoxaline-2-carboxy lie acid (2(S)-hydroxy-6-methyW(R)-n^%lcart)amoyl-1 (S)- 

naphtha!eiv2-ylmethyRieptyt)-amide; 

quinoxaline-2-cartx>xylic ackJ 1 (SH>en2yl-4(R)-carbanK>yl-2(S)-hydroxy-7 t 7- 
dimethyl-octyf)-amide; 

quinoxaline-2-carboxylic acid 1(S)-ben2yl-2(S)-hydroxy-77-dimethyl-4(R)- 
20 methy(carbamoykoctyl)-amide; 

quinoxaline-2-earboxylic acid 1(S)-benzyW(R)-carbamoyl-2(S)-hydroxy-5-phenyl- 
pentyl)-amide; 

quinoxaline-2-earboxylic acid 1(S)-biphenyl-4(R)-ylmethyl-4(R)-carbamoyl-2(S)- 
hydroxy-7-methyl-octyl)-amide; 
25 quinoxaline-2-earboxylic arid [1 (S>-benzyl-5-{4 t 4-difluoro-cyclohexyl>-2{S)-hydroxy- 

4(R)-methylcarbamoyl-penty[]-amide; 

quinoxaline-2-carboxy lie acid [1 (S)4)enzyM(R)-earbamoyl-5-{4,4-difluoro- 
cyclohexyl)-2(S)-hydroxy-pentyll-amide; 

quinoxa!ine-2-cartx>xylic acid [1(SH3-fluor«>*en2yl>-2(S)-hydroxy-7-methyM(R)- 
30 methylcarbamoyk)ctyl)-amide; 

quinoxaline-2-cartx>xylic acid [4(R)-cart)anrK)yl-1(SH3(S)-fluoro-benzyl)-2(S)- 
hydroxy-7-methyl-octyl}-arrade; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-7-methyl-4(R)- 
methylcarbamoy^oct-6-enyl)-amide; 
35 6,7.8-trifluoro-quinoline-S-carboxylic acid 1(S>-benzyl-2(S)-hydroxy-7-methyM(R)- 

methylcart>amoyl^onyl)-amide; 

quinoxaline-2-carfcoxylic acid 1(S)^nzyM(RHsirbamoyl-2(S)-hydroxy-7-methy>- 
nonyl)-amide; 
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5 quinoxaline-2-cart>oxy lie acid 1 (S>-benzy k7-fluoro-2(S)-hydroxy-7-rnethy W(R)- 

methylcarbamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benryM(R)^rbamoyl-7-fluoro-2(S)-hydroxy-7- 
methyMxtyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-7-methy W(R)- 
10 methylcarbamoyl-nonyl)- amide; 

quinoxaline-2-cartoxy!ic add 1(S^benzyW(RH«^%^^ rn °y^ 2 ( s )- h y drox y- 7 - 
methy»-octyl)-amide; 

7,8-difluoroquinoline-3-cartx)xylic acid 1(S)-benzyl-2(S)-hydroxy-4(R)- 
methylrarbamoyl-5-phenyl-pentyl)-amide; 
15 7 f 8-difluoro-quinoUne-3-cart)oxylic add 1 (S)-benzyl-2(S}-hydroxy-7-methy»-4(R)- 

methylcarbamoyl-octyl>-amide; 

8-fluoro-quinoIine-3-cartx)xyIic acid 1(S)-benzyl-2(S)-hydroxy-7-methyM(R)- 
methylcarbamoyl-octyl)-amkJe; 

quinoxaline-2-cart)oxylic add 1(S)4>enzyL2(SHiydroxy-4{R)^ 
20 6-enyl)-am»de; 

quinoxaiine-2-carboxylic add 1(SH>erizyM(R>-carbamoyl-2(S)-hydroxy-norv6-enyi)- 

amide; 

7,8 difluoro-quinoline-3-carboxylic acid 1(S)-benzyh4(R)-carbamoyl-2(S)-hydroxy-7- 
methyl-octyl)-amide; 

25 8-fluoro-quinoline-3-cartx5xylic add 1 (S)-benzy W(R>-carbamoyl-2(Shhydroxy-7- 

methyl-octyl)-amide; 

4(S)hydroxy-2(RM3-methyl^^ 
amino]-hexanoic acid; 

quinoxaUne-2-cart>oxylic acid 1(S)-benzy^R)-carbamoyl-2(SHiydroxy-nonyl>- 

30 amide; 

2-{2(SHiydroxy-4-phenyl-3(SH(quinoxalm^ , N4- 

dimethyksucdnamide; 

quinoxaline-2-carboxylic add 1(SH>enzyM^thylcarbamoyl-7-fluoro-2(S)-hydroxy-7- 

methyl-octyl)-amide; 

35 quinoxaiine-2-cart>oxytic add 1 (S)-benzy l-4(R)-buty!cart)amoyl-7-f!uoro-2(S)- 

hydroxy-7-me%l^>ctyl)-amkie; 

quinoxaline-2-carboxylic add [7-fluoro-1(S)-(4rfluoro-benzyl)-2(S)-hydroxy-7-methyl- 
4(R)HT)ethylcarbarnoykx^yll-amide; 
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5 qulnoxaline-2-carboxylic acid [4(R)-carbamoyl-1 (S)-(3,4-dichiofO-benzyl)-7-fiuoro- 

2(S)-hydroxy-7-methyk>ctyO-amide; 

7,8-difluoro-quinoline-3-carboxylic acid [4(R)-carbamoyM (SH3,4-d»chloro-ben2y I)- 
7-fluoro-2(S)-hydroxy-7-fTiethyJ-octyl}-amide; 

quinoxaline-2-cartx>xylic acid (4(R)-carbamoyl-2(S)-hydroxy-7-methyh1(S)- 
10 phenethyk>ctyl)-amide; 

7,Mlfluo«Mjuinoline-3-cart)oxyllc acid [4(R)-carbamoyl-7-fluoro-1(SH4-fluoro- 
benzyl)-2(S)-hydroxy-7-methyl-o<^l}-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyl-7-fluoro-1(S)-(4-fluoro-benzyl)-2(S)- 
hydroxy-7-methyl-octyl]-amide; 
15 quinoxaline-2-carboxylic acid {1 (SH4(RH^niethyl-butyl)-5-oxo-tetrahydrD-furan-2- 

yl]-2(S)-phenyl-ethyl}-amide; 

quinoxaline-2-carboxylic acid [1(S)-ben2yl-7-fluor(>-2(S)-hydroxy-7-methyl-4(RH4- 
methy!^perazine-1-carbonyl)-octyl)-amide; 

quinoxaline-2-cartx>xylic acid [1(S)-benzyl-4(R)-carbamoyl-2(S)-hydroxy-5- 
20 (tetrahydro-pyrarv4(R)-yl)-pentyl]-amide; 

quinoxa!ine-2-carboxylic acid [1(S)-benzyl-7-fluoro-2(S)-hydroxy-7-methyh4(R)- 
(piperidine-1 -carbonyl>-octyl}-amide; 

quinoxaline-2-cartx>xylic acid [1(S)-benzyl-7-fiuoro-2(S)-hydroxy-7-methyM(R)- 
(nK)ipholine-4(R)-<^rtx)nyl)KX^I}-amide; 
25 quinoxa!ine-2-carboxylic acid [1 (S)-benzy l-7-fluoro-2(S)-hydroxy-7-methy M(RH3- 

moipholin-4-ykpropionyl)-oc^ll-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyl-3-(2-carbamoyWndan-2-yl)-2(S)-hydroxy- 
propylj-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-2(S)-hydroxy-4(R)-methylcarbamoyl-7- 
30 phenyl-hept-6-enyl)-amide; 

quinoline-2-cartx>xylic acid 1(SH>enzyM(R)^rbamoyl-7-fluoro-2(S)-hydroxy-7- 
methyl-octyl)-amide; 

6,7-<Jihydro-5H-l1]pyrindine-3-carboxyiic acid 1(S)-benzyl-4(R)-carbamoyi-7-fluoro- 
2(S)-hydroxy-7-methyl-octyl)-amide; 
35 quinoxaline-2-carboxylic acid (1 (S)-benzyl-4-carbamoyW(S)-cyclohexyi-2($}- 

hydroxy-butyl)-amide; 

quinoxaline-2-carboxylic acid (1(S)-ben2yM^rtanK>yM(S)-cyck>hexyl-2(S>- 
hydroxy-butyl)-amide; 
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5 quinoxaline-2-carboxylic acid (1 (S)-benzy W-carbamoy W(S)-cycIohexyl-2(S)- 

hydroxy-butylj-amide; 

quinoxaline-2-carboxylic acid (1(S)-benzyl-4-cart>amoyl-4(S)-cyclopentyJ-2(S)- 
hydroxy-butyl)-amide; 

quinoline-3-carboxylic acid 1(S)-benzyh4(R)-carbamoyl-7-fluoro-2(S)-hydroxy-7- 
10 methyk>ctyl)-amide; 

N-1 (SH>enzy W(R)^rbamoyl-7-fluo^ 
nicotinamide; 

quinoxaline-2-carboxylic acid [4(R)-cart)amoyl-H2(S)-fluoro-benzyl)-2(S)-hydroxy- 
7-methyl-octyl]-amxte; 

15 quinoxaIine-2-carboxylic acid [4(R)-cart>amoyM (SM2(S)-fluoro-benzyl)-2(S}- 

hydroxy-7-methyl-octyll-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyW(R)-rarbamoyl-2(SHiydroxy^(SM4- 
isopropyl-cyclohexyl)-butyll-amide; 

quinoxaline-2-carboxylic acid (4(R)-rart)amoy^2(S)-hydroxy-7-methyl-1(S)-thiophen- 
20 2-ylmethyl-octyl)-amide; 

quinoxaline-2-carboxylic acid (4(R)-<»rbamoyl-2(S)-hydroxy-7-methyl-1(S)-thiazo^ 
4(R)-ylmethyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyM(S)-carbamoyl-2(S)-hydroxy-4(S)- 
(3,3,5,5-tetramethyl^clohexyl)-butyl]-amide; 
25 quinoxaline-2-carboxylic acid (1(S)-benzyM(S)-carbamoyl-2(S)-hydroxy-4(S)-indan- 

2-yl-butyl)-amtde; 

quinoxaline-2-carboxylic acid (1(S)-benzyl^S)-carbanrK)yW(S)-cyck)heptyl-2(S)- 
hydroxy-butyl)-amide; 

quinoxaline-2-carboxylic acid (1(S)-ben2yM(R>-carbanrK)yl-2(S)-hydroxy-5-propyl- 
30 octyl)-amide; 

quinoxaline-2-carboxylic acid (1(S)-benzyM(R)-cart>amoyl-2(S)-hydroxy-5-propyl- 
oct-5-enyl)^amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyM(R)^rt>amoyl-2,7-dihydroxy-7-methyl- 
octyl)-amide; 

35 quinoxaline-2-carboxy!ic acid 1 (S)-benzyl-7<hloro-2(S)-hydroxy-4(R)- 

methylcarbamoykhept-6-enyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyl-7-chk>ro-2(S)-hydroxy^RV 
methylcarbamoyktiept-6-enyl)-amide; 
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5 quinoxaline-2-carboxyIic acid 1 (S)-benzyl-6-chloro-2(S)-hydroxy-4(S)- 

methylcarbamoyl-hept-6-€nyl)-amide; 

quinoxatine-2-carboxylic acid 1(S)-ben2yM(R)-cart)amoyk6-chloro-2(S>-hydroxy- 
hept-6-enyl>-amide; 

quinoxaline-2-carboxylic acid 1(S)-ben2yW(R)-carbamoyP6-cyctopropyl-2(S>- 
10 hydroxy-hexy1)-amide; 

quinoxaline-2-cart>oxyiic acid 1(S)-benzyl-6-cyck)propyl-2(SHiydroxy-4{R)- 
methylcarbamoyWiexyl)-amkle; 

quinoxaline-2-carboxylic acid I1(S)-b€nzyl-4(R)-carbamoyl-2(S)-hydroxy-4(SH4- 
methyk^clohexylJ-butyO-amide; 
15 quinoxaline-2-carboxylic acid (1(S)-benzyM(R)^rbamoyl-2(SHiydroxy-4(S)Hndan- 

2-yl-butyl)-amide; 

quinoxaline-2-carboxylic acid (1(SH>enzyM(R)-carbamoyl-2(S)-hydroxy-5-(4- 
trifluoromethoxy-phenyl)-pentyl}-amide; 

quinoxaline-2-carboxylic acid [1^nzyM(R)-<»rbamoyl-5-<4-fluoro-phenyl)-2(S)- 
20 hydroxy-pentyQ-amkte; 

quinoxaline-2-cartx>xy!ic acid 1(S)-benzyM(R)-carbamoyl-7-chloro-2{S)-hydroxy- 
hept-6-enyl>-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyM(R)-carbamoyl-7^:hloro-2(S)-hydroxy- 
hept-6-enyl)-amide; 

25 3-Hydroxy-quinoxaline-2-carboxy lie acid 1 (S)^nzyM(R)-carbarnoyl-7-fluoro-2(S)- 

hydroxy-7-methyl-octyl)-amide; 

quinoxaline-2-carboxylic acid 1(SH>en2yM(R)-tenzytcart>amoyV-7-fluoro-2(S)- 
hydroxy-7-niethyk)ctyl)-amide; 

quinoxaline-2-carboxylic acid {1(S)-benzy^7-fluoro-2(S)-hydroxy-7-m8thyl-4(R)- 
30 l(pyridin-3-ylmethyl)^rbanru)yll<K^IVamide; 

quinoxaline-2-carboxy lie acid 1 (S)^n2yl^,8-trifluoro-2(S)-hydroxy-4(R)- 
methylcarbanrK>yl-74nfluoromethyl-o<^ 

quinoxaline-2-carboxylic acid 1(S)-benzyW(RH»rtanroy^ 
7-trifluoromethykxtylVamide; 
35 quinoxaline-2-cartx>xylic acid [2(S)-hydroxy-7-TOthyM(R)-methylcart>amoyl-1 (S)-(4- 

methylcartenr»yl-tenzyl)-o<^yi]'aniide; 

quinoxaline-2-carboxylic acid (1(S)-benzyM(R)-CTrbamoyl-5-ethyl-2(S)-hydrDxy- 

heptyl)-amide; 
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5 quinoxaline-2-carboxylic acid [1 (S)-benzy W(S)-carbamoy l-2(S)-hydroxy-4(S)- 

(tetrahydro-pyran-4-yl)-butyl]-amide; 

quinoxaIine-2-carboxylic acid [1(SH>enzyk7-fluofo-2(S)-hydroxy-7-methy»-4{R)- 
(2(R)i>yridirv2-yl^thylcarbarrK)yl)<)ctyi}-amide; 

quinoxaIine-2-carboxylic acid [ItSVbenzyMfRHS.^imethoxy^nzylcarbamoyl)-?- 
10 fluoro-2(SHiydroxy-7-methyJ-octyl]-amide; 

quinoxaline-2-carboxylic acid 1(S)^nzyM(R)^rbamoyk2(S)-hydroxy-6-methoxy- 
hexyl)-amide; 

quinoxaline-2-carboxy!ic acid 1(S)-benzyM(R)-carbamoyl-7-chloro-2(S)-hydroxy- 
oct-6-enyl)-amide; 

15 quinoxaline-2-carboxylic acid 1(S)-benzyl-7-chloro-2(S)-hydroxy-4(R)- 

methyicarbamoyl-ocl-6-enyl)-amide; 

quinoxaIine-2-carboxylic acid {1(S)^nzyM(R)-carbamoyl-4(SH3,5-dimethyk 
cyclohexyl)-2(S)-hydroxy-butylJ-amide; 

quinoxaline-2-carboxylic acid {1(S)-benzyl-7-fluoro-2(S)-hydroxy-7-methy»-4(R>- 
20 [(pyridin-2-ylmethyl)-<arbamoyr)-octyl}-amide; 

quinoxaline-2-carboxylic acid {1(S)-benzyI-7-fluoro-2(S)-hydroxy-4(R)42-(4-hydroxy- 
phenylH%lrarbamoy!^7-methyl<K^I)^mide; 

quinoxaline-2-carboxylic acid {1(S)-benzyl-7-fluoro-2(S)-hydroxy-7-methy>-4{R)- 
[(thtophen-2-ylmethyl)<»rt>aiTK>y^ 
25 quinoxaline-2-carboxylic acid 1 (Sy-benzyM(R)-cartamoyl-2(S)-hydrDxy-6-phenoxy- 

hexyl)-amtde; 

quinoxaline-2-cartooxylic acid 1(S)-benzyW(R)-carbamoyl-2(S)-hydroxy-6- 
isopropoxy-hexyl)-amide; 

quinoxaline-2-carboxylic acid {1(S)-benzy^7-fiuoro-2(S)-hydroxy-7-methyM(RH2- 
30 (4-sulfanrK)yl-phenyl)^thylcarban^ 

quinoxaline-2-carboxylic acid {1(S)-benzyl-7-fluoro-2(S)-hydroxy-7-methyM(R)- 
[(pyridin^ylmethylH»rbamoyl}KX^I}^mWe; 

quinoxaline-2-carboxylic acid [1(S>-benzyM-(2-€thylsulfanyl-ethylcarbanK)yl)-7- 
fluoro-2(S)-hydroxy-7-methyl-octyl]-amide; 
35 quinoxaline-2-cartx>xylic acid [1 (S)-benzy l-7-f!uoro-2(S)-hydroxy-4{RH2-methoxy- 

ethylcarbamoyl)-7-methyl-octyl]-amide; 

quinoxaline-2-cartx>xylic acid [1(S)-benzyl-7-fluoro-2(S)-hydroxy-7-methyl-4(RH2- 
pyndirh3-yl^%lcart>amoyl)-octyl]-amide; 
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5 quinoxaline-2-carboxylic acid {1 (S)-benzy l-7-fluoro-2(S)^ydroxy-7^nethy M(RH2- 

pyridirv4(R>-yl-€thylcart)arTK>yl)-octyl]-amide; 

quinoxaline-6-cart)Oxylic acid 1(S)-benzyl-4(R)-carbamoyl-7-fluoro-2(S)-hydroxy-7- 
methyl-octyl)-amide; 

quinoxaline-2-cart>oxylic acid 1(S)-benzyl-6-tert-butoxy-4(R)-cart)amoyl-2(S)- 
10 hydroxy-hexyl)-amide; 

quinoxaline-2-carboxylic acid {1(SH>enzy^7-fluoro-2(S>-hydro)(y-7-n^thyM(RH2- 
1 (S)-methyM H^yiTok2-yl>-ethylc^rt>anfK)yl)-octyl}-amide; 

quinoxa!ine-2-carboxylic acid [1(S>-benzyM(S)^itamoyM-{1 f 1-dioxo-hexahydro- 
thiopyran-4-yl)-2(S)-hydroxy-butyl]-amide; 
15 quinoxaHne-2-carboxy lie acid {1 (S)-benzyl-7-fluorc>-2(S)-hydroxy-4(R)-[2-{6- 

rrethoxy-1H-indoL3-yl)-e%lcart>a™ 

quinoxa!ine-2-carboxylic acid {1(S)-benzyl-7-fluoro-2(S>-hydroxy-4(RH2-methoxy- 
benzylcarbanK>yl)-7-n)ethyk)ctyl}-amide; 

quinoxaHne-2-cartx>xyiic acid [1(S)-benzyl-7-fluoro-2(SHiydroxy^(RH3-rnethoxy- 
20 benzyk^rbarTX>yl)-7^myl<K^[hamide; 

quinoxaline-2-carboxylic acid [1(S)-ben2yl-7-fluoro-2(S)-hydroxy.7-methyl-4(R)-(2- 
thiopherh2-yl-ethylcaibarTK)yl)K)Ctyl]^mide; 

quinoxaline-2-carboxylic acid {1(S)-benzyl-7-fluoro-2(S)-hydroxy-4(RH2-(1H-indol- 
3-yl)^thykarbamoyl]-7-methyl-octyl}-amide; 
25 quinoxaline-2-carboxy lie acid {4(RH2-{4-amino-pheny l)-ethy lcarbamoylJ-1 {Sh 

benzy^7-fiuorc>-2(S)-hydroxy-7-methyl-octyl}-amide; 

quinoxaline-2-carboxylic acid {1(S)-benzyl-4(RH2-(3.5-dimethoxy-phenyl)- 
ethytartoamoyip-fiuoro-2(S^ 

quinoxafine-2-carboxylic acid {1(S)-benzyM(RH2-(3.4-dimethoxy-phenyl)- 
30 ethylcarbamoylH-fluorc>-2(S^ 

quinoxaline-2-cart>oxylic acid {1(S)-benzyl-7-fluoro-4(RH(^^ 
rart>amoy^2(SHiydroxy-7-memyl^^ 

quinoxaline-2-carboxylic acid {1(S)-benzyM(RH2-(2 ( 5-dimethoxy-phenyl>- 
ethylcarbamoyO-7-fluorc>-2(S)-hydroxy-7-me^ 
35 quinoxaline-2-carboxylic acid [1 (SJ-benzyl^-fluo^tS^hydroxy^CRH 4 -"^^^- 

beruylcarbarTK)yl)-7-methyl-octyl}-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyM(R)^rbamoyl-6-cyclohexyloxy-2(S)- 
hydroxy-hexyl)-amkJe; 
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5 quinoxafine-2-carboxy lie acid {4(R)-[( 1 H-benzoimidazol-2-ylmethyl)-carbamoy IJ-1 (S)- 

benzyl-7-fluoro-2(S)-hydroxy-7-methyl-octyl}-amide; 

quinoxaline-2-carboxyIic acid [1(S>-benzyl-7-fluoro-2(S)-hydroxy-4(RH2(S)- 
hydroxymethyl-py rrolidine-1 -carbonyl)-7-methy kocty l]-amide; 

quinoxaline-2-carboxylic acid {1(S)-benzyl-7-fluoro-2(S)-hydroxy-7-methyl-4(R)- 
10 [(tetrahydrofuran-2-ylmethyl)^rbanro^ 

quinoxaline-2-carboxylic acid [1(SH>enzyl-4-<art)anrK>yM(SH4 l 4-difluorc>- 
cydohexyl)-2(S)-hydroxy-butyI]-amide; 

quinoxaline-2-carboxylic acid [1(S)-beru^M(RH2.3-dimethoxy-benzylcarbamoyl)-7- 
fluoro-2(S)-hydroxy-7-methyl-octyl]-amide; 
15 quinoxaline-2-carboxylic acid [1 (SH>en2yM(S)-cart)amoyl-2(SHiydroxy-4-{1 - 

hydroxy-cyck>hexyl)-butyl]-amide; 

quinoxaline-2-carboxylic acid [1(S)^nzyM(SH^rt)amoyl-4-{2,6-dimethyl- 
tetrahydrx>-pyran^yl)-2(S)-hydroxy-butyIl-amide; 

quinoxaline-2-carboxytic acid {4(R)-carbamoyl-7-fluoro-1(SH3-fluoro-benzyl>-2(S)- 
20 hydroxy-7-methyl-octyl]-amide; 

7,8-difluoro-quinoline-3-carboxylic acid 1(S)-benzyl-4(R)-carbamoyl-7-fluoro-2(S)- 
hydroxy-7-methykxtyl)-amkJe; 

N-1 (S)-benzy W(R)<arbanroyL7-^^ 
nicotinamide; 

25 benzofuran-2-carboxy lie acid 1 (S)-benzyM(R)-carbamoyl-7-fluoro-2(SHiydroxy-7- 

methykx*yl)-anriide; 

cinnoline-4(R)-carboxylic acid 1(S)-benzyl-4(R)-cart>amoyl-7-fluoro-2(SH)ydroxy-7- 
methyk)ctyl)-amide; 

quinoxaline-2-carboxylic acid [4(RH^rbamoyl-7-fluoro-2(S)-hydroxy-1-<4-iodo- 
30 benzyl)-7-methykoctyl]-amide; 

pyrazine-2-carboxylic acid 1(S)-benzyW(R)-carbamoyl-7.fluoro-2(S)-hydroxy-7- 
methyl-octyl)-amide; 

6,7,8-trif!uoro-quinoline-3Karboxylic acid 1(S)-benzyM(R)-carbamoy»-7-fluoro-2(S)- 
hydroxy-7-methyl-octyl)-amide; 
35 quinoline-6-carboxylic acid 1 (S)-benzyl-4(R)-carbamoyl-7-fluoro-2(S)-hydroxy-7- 

methyl-octyl)-amide; 

isoquinoline-3-carboxylic acid 1(S)-benzyM(R)-carbamoyl-7-fiuoro-2(S)-hydroxy-7- 
methykxfyl)-amide; 



WO 98/38167 



PCT/US98/01568 



-33- 

5 2-methoxy-quinoline-3-carboxylic acid 1(S)-benzyW(R)-cart>amoyl-7-f!uoro-2(S)- 

hydroxy-7-methyl-octyl)-amide; 

1H-ben2oimidazo!e-2-cartx>xylic acid 1 (SH>eruy M(R)-carbamoyl-7-fluoro-2(S)- 
hydroxy-7-methyl-octyl)-amide; 

benzothiazole-2-carboxylic acid 1(S)-benzyW(R)-carbamoyl-7-fiuoro-2(S)-hydroxy- 
10 7-methyk>ctyl)-amjde; 

5-methyl-pyrazine-2-carboxylic acid 1(S)-benzyl-4(R)-carbamoyl-7-fiuoro-2(S)- 
hydroxy-7-methyk>ctyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzy^R)-<^rbarTK)yl-2(S)-hydroxy-5-pyridirv^ 
yi-pentyl)-amide; 

15 quinoxaline-2-carboxy lie acid [1 (S)-benzyl-4{S)-cart>amoy^2(S)-hydroxy-4-(1 - 

hydroxy-cyclohexyl)-butyl]-amide; 

quinoline-3-carboxylic acid (1(S)-benzyM(SH^rbarrK)yl-4-<^clohexyl-2(S)-hydroxy> 
butyl)-amide; 

quinoline-2-carboxylic acid (1(S)-beru^W(S>^rbarTK)yM-cyclohexyl-2(S>-hydro 
20 butyl)-amide; 

fluoro-quinoline-3-carboxyRc acid (1(S)-benzyM(S)-carbamoy»-4-cyclohexyl-2(S)- 
hydroxy-butyl)-amide; 

N-(1(S)-benzyW(S)^rbamoyl^cydohe^^ 
nicotinamide; 

25 N-{1 (S)-benzy M(S)-cart)amoyl-4-cyclohexyl-2(S)-hy 

nicotinamide; 

quinoxaline-2-carboxylic acid (4(R)-carbamoyl-7-fluoro-2(S)-hydroxy-7-methyl-1- 
phenyl-octyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-benzyW<R)KXubarTK>yl-2(S^ 
30 yl-pentyl)-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyl-2(S)-hydroxy^-{1-bydroxy- 
cyciohexyl>-1(S>-thiophen-2-ylmethyl-butyl]-amide; 

quinoxa!ine-2-carboxyRc acid [1(S)-benzyM(S)-carbamoyl-2(S)-hydroxy-4-(4- 
hydroxy-tetrahydro-thiopyran-4-yl)-butyl}-amide; 
35 1 ,3-dimethyM H-pyrazo!o[3,4-b]pyridine-5-carboxylic acid 1 (S)-benzy W<R>- 

carbamoyl-7-fluoro-2(S)-hydroxy-7-^ 

quinoxaline-2-cart>oxylic acid (1(S)-benzyk7-fluoro-2(S)-hydroxy-4(R)- 
hydroxy<arbanK>yl-7-methyl-octyl)-amide; 
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5 quinoxaline-2-carboxylic acid (1 (S)-benzyl-7-fluoro-2(S)-hydroxy-4(R)- 

methoxycarbanwyl-7-methyl-octyl)-amide; 

7,8-difluoro-quino!ine-3-cart)oxyl!C acid (1(S)-benzyl-4(R)-carbamoyl-2(S)-hydrDxy- 
5-pheny»-pentyl)^amide; 

quinoxaline-2-carboxylic acid [1(S)4)enzyM(R)-carbamoyl-5-(2-chloro-phenyl)"2(S)- 
10 hydroxy-pentyQ-amide; 

quinoxaline-2-carboxyIic acid (1 (S>^rizyM(R)^rbamoyl-2(S)-hydroxy-5-o-tolyl-- 
pentyl)-amide; 

quinoxaline-2-carboxylic acid (1(S>-benzyl-2(S)-hydroxy-4(R)-hydroxycarbamoyl-5- 
phenyl-pentyl)-amide; 

15 quinoxaline-2-carfooxyIic acid [1 (S)-benzyl-4(S)-carbamoy l-2(S)-hydroxy-4-( 1 - 

hydroxy-cyclopentyl)-butyl}-amide; 

quinoxaiine-2-cart>oxylic acid [1(S)-benzyl-4(S)-carbamoyl-2(S)-hydroxy-4-(1- 
hydroxy-4-methyl-cyclohexyl)-butyl)-amide; 

quinoxaline-2-carboxylic acid {1(S)^nzyl^S)-<arbamoyl-5-<3,4-dichioro-phenyl)- 
20 2(S)-hydroxy-pentyl]-amide; 

quinoxaline-2-cartx>xylic acid [1(S)-benzyl-4(R)-carbamoyl-5-(2-fiuora-phenyl)-2(S)- 
hydroxy-pentyQ-amide; 

quinoxaline-2-cartx>xylic acid [1(S)-ben2yl-2(S)-hydroxy-4(S)-hydroxycarbamoyl-4- 
( 1 -hydroxy-cyclopenty l)-buty l]-amide; 
25 quinoxaline-2-carboxylic acid [1 (S)-benzy W(S)-carbamoy J-2(S)-hydroxy-4-<1 - 

hydroxy-3-methy^dopentylH>utyI}-amide; 

quinoxaline-2-carboxylic acid [1(S)-ben2yk2(S)-hydroxy-4(S)-hydroxycarbamoyM- 
(14iydroxy-4-methyl^clohexyl)^utyll-amide; 
N^1(SH>enzyl^RH»rbarnoyk2(^^ 
30 nicotinamide; 

8-Fluoro-quinoline-3-carboxylic acid (1(S)-benzyl-4(R)-carbamoyl-2(S)-hydroxy-5-phenyl- 
pentyl)-amide; « 

6,7-dihydro-5H-{1]pyrindine-3-cart)Oxylic acid (1(S)-benzy»-4(R)-carbamoy>-2(S)- 
hydroxy-5-phenyl-pentyl)-amide; 
35 quinoline-3-carboxylic acid (1 (S)-benzyh4(R)-cart>amoyl-2(S)-hydroxy-5-phenyl- 

pentyl)-amide; 

quinoxaline-2-carboxy!ic acid [1(S)-benzyl-4(S)-carbamoyl-2(S)-hydroxy-4-(1- 
hydroxy-3,5HJimethyl^dohexyl)4>utyl)-amide; 
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5 quinoxaline-2-carboxylic acid [1 (S)-ben2yl-2(S)-hydroxy-4(S)-hydroxycarbamoyl-4- 

( 1 -hydroxy-3, 5-dimethy l-cyclohexy l)-buty IJ-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyl-4(S)-carbamoyl-2(S)-hydroxy-4-(1- 
hydroxy-cycloheptyl)-butyl}-amjde; 

quinoxaline-2-cart>oxylic acid {1(SH>enzyl-2(S)-hydroxy-4(S)-hydroxycart)amoyl-4- 
10 (1 -hydroxy-cydoheptyl)-butyll-amide; 

quinoxaline-2-carboxylic acid (1(S>-ben2yl-^R)-cari3amoyl-5-(3-fluoro-phenyl)-2(S)- 
hydroxy-pentyl>amide; 

quinoxaline-2«carboxylic acid (1(S)-benzyM(R)-^rbamoyl-2(S)-hydrDxy-5-rrvtolyl- 
pentyl)-amide; 

15 quinoxaline-2-carboxylic acid (1 (S)-benzy l-2(S>-hydroxy-4-isobutylcarbamoyl-buty I)- 

amide; 

quinoxaline-2-carboxyltc acid [1(S)-benzyJ-4(S)-cart)amoyl-2(S)-hydroxy-4-(2- 
hydroxy-adamantan-2-ylHt>utyl}-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyl-4(S)-carbamoyl-2(SHiydroxy-4-<9- 
20 hydroxy-bicydof3.3.1]non-9-yl)-butyQ-amide; 

quinoxaline-2-carboxylic acid [1(SH)enzyl-2(S)-hydroxy-4(SH2-hydroxy- 
adamantan-2-yl)^hydroxycarbamoyM)utylJ-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzy^2(S)-hydroxy-4(SH^-hydroxy- 
bicydo[3.3.1]non-9-ylH-hydroxycart>amoyl-buty [J-amide; 
25 quinoxaline-2-carboxy lie acid {1 (S)-benzy M(R)-carbamoy l-2(S)-hydroxy-5-<3- 

methoxy-phenyl)-pentyl}-amkie; 

quinoxaline-2-carboxylic acid I1(S>-benzyW(S)-carbamoyl-2(S)-hydroxy-4-(1- 
hydroxy-4-propyl-cyclohexyl)-butyl}-amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyl-2(S)-hydroxy^(S)-hydroxycart>amoyM- 
30 (1-hydroxy-4-propyl-cyclohexyl>-butyl)- amide; 

quinoxaline-2-carboxylic acid [1(S)-benzyM(R)-carbamoyl-2(S)-hydroxy-5-(4. 
methoxy-phenyl)-pentyl}-amide; 

quinoxaline-2-carboxyIic acid [1(S)4>enzyM(S)^rt)anrK)yM(SH4-^yl-1-bydroxy- 
cyciohexyl)-2-hydroxy-butyi]-amide; 
35 quinoxaline-2-carboxylic acid [1 (S)-benzy W(S)-carbamoyl-2(SVhydroxy-4-(1 - 

hydroxy^ t 4^imethykyc!ohexyl)-butyll-amide; 

quinoxaline-2-carboxylic acid [1(SH>enzyl-2(S)-hydroxy-4(S)-hydroxycart>amoyl-4> 
(14iydroxy^ ( 4-dimethyl-cyclohexyl)-but yl}-amide; 
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5 quinoxaIine-2-carboxylic acid (1 (S)-benzy M(S)-carbamoyl-4-<4 f 4-<lifluoro-1 -hydroxy- 

cydohexyl)-2-hydroxy-butyl}-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyl-1(SH3-fiuoro-benzyl)-2(S)J- 
dihydroxy-7-methyl-octyl]-amide; 

quinoxaline-2-carboxylic acid [4(R)-carbamoyl-1(SH3,5-difluora-benzyl>-2(S),7- 
10 dihydroxy-7-methyk>ctyl]-amide; 

quinoxa!ine-2-cart>oxylic add 4(R)-carbamoyM (SH3-<*toro-benzyl>-2(S) t 7- 
dihydroxy-7-methykoctyll-amide; 

quinoxaline-2-carboxylic acid [HS^fS-chloro-benzyl^tSJJ-dihydroxy^R)- 
hydroxyrarbaiTK)yl-7-methyt-octyl}-arnide; 
15 7,8-Difluoro-quinoline-3-cart)oxylic acid (1S>-benzyM<R)-carbamoyl-2(S),7- 

dihydroxy-7-methyk>ctyl)-amide; 

6,7, 8-Trifluoro-quinoline-3-carboxylic acid (1 (S)-benzyl-4(R)-carbamoyl-2(S),7- 
dihydroxy-7-methyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [IfSHS.S-difluoro-benzyl^fSJJ-dihydroxy^tR)- 
20 hydroxycarbanfK>y^7-methyl-o<^l}-amide; 

quinoxaline-2-carboxylic acid (1(S)-ben2yW(S) f 7-dihydroxy-4(RHiydroxycarbamoyl- 
7-methyl-octyl)-amide; 

7,8-Difluoro-quinoline-3-carboxylic acid (1 (S)-benzyl-4(R)-ethylcarbamoyl-2(S),7- 
dihydroxy-7-methyl-octyl)-amide; 
25 N-{1(S)-BenryW(R)^rbanrc>yl-2(S)^^ 
nicotinamide; 

quinoxaline-2-carboxylic acid [4{R)-carbamoyl-1(SH2-chloro-benzyl)-2(S) > 7- 
dihydroxy-7-methyl-octylVamjde; 

7,8-Difluoro-quinoline-3-cartx)xylic acid [(4RHart>amoyl-1(SH3-fluoro-benzyl)- 
30 2(S),7-dihydroxy-7-methyl-octyl)-amjde; 

quinoxaline-2-carboxylic acid [1 (S)-(2-fluoro-benzy l)-2(S),7-dihydroxy-4(R)- 
hydroxycarbamoyl-7-methy»-oclyl]-amide; 

quinoxaline-2-carboxy lie acid (4(R)-carbamoy l-2(S),7-dihydroxy-7-methyl-1 (S)- 
thiophen-2-ylmethyl-octyl)-amide; 
35 quinoxaline-2-cartooxylic acid [4(R)-carbamoyH (SH2-fluoro-benzyl)-2(S),7- 

dihydroxy-7-methyl-octyl}-amide; 

quinoxaline-2-cartooxylic acid (1(SH3,4-difluoro-benzyl)-2(S),7-dihydroxy-4(R)- 
hydroxycarbamoyl-7-methyl-octyl]-amide; 
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5 quinoxaline-2-carboxylic acid [4(R)-carbamoyM (SH3,4-difluoro-benzyl)-2(S),7- 

dihydroxy-7-methykxtyl)-amide; 

quinoxaline-2-carboxylic acid (4(R)-cart>amoyl-2(S) l 7-dihydroxy-7-methyl-1 (S)- 
naphthalen-1 -y Imethy l-octy l)-amide; 

ej.S-Trifluoro-quinoline-a-cartwxylic acid [4(R)-<^rbamoyl-1(SH3-fluoro-benzyl)- 
10 2(S)J^ihydroxy-7-inethyk)ctyl]-amide; 

quinoxaline-2-carboxylic acid (4(RHarbamoyl-2(S),7-dihydroxy-7-methyl-1 (S)- 
naphthalen-2-ylmethyi-octyl)-amide; 

quinoxaline-2-carboxylic acid (2(S),7-dihydroxy-4(R)-hydroxycarbamoyl-7-methyl- 
1 (S)-naphthalen-2-ylmethyl-octyl)-amide; 
15 quinoxaline-2-cart)oxylic acid (1(S)-benzo[blthiophen-3-ylmethyM(R)-<^rt>amoyl- 

2(S),7-dihydroxy-7-methyl-oclyl)-amide; 

quinoxa!ine-2-carboxylic acid [1-benzyM-carbamoyl-2-hydroxy-5-(4-hydroxy- 
phenyl)-pentyl}-amide; 

quinoxa!ine-2-cartx>xylic add [1-benzyl-4-carbamoyl-2-hydroxy-5-(3-hydroxy- 
20 phenyl)-pentyl)-amide; 

quinoxaline-2-carboxylic acid [1-benzyl-4-carbamoyl-2-hydroxy-5-(2-hydroxy- 
phenyl)-pentyl}-amide; 

quinoxaline-2-carboxylic acid [1 -benzy U-carbamoyl-2-hydroxy-5-(24iydroxy-5- 
methyl-phenyl)-pentyl]-amide; 
25 quinoxaline-2-carboxylic acid [1-benzyl-4-carbanx>yl-2-hydroxy-5-{2-hydroxy-3- 

methyl-phenyl)-pentyl}-amide; 

quinoxaline-2-carboxylic acid [1 -benzy U^rbarroy l-5^3^thoxy-2-hy droxy-pheny I)- 
2-hydroxy-pentyl}-amide; 

quinoxa)ine-2-carboxylic acid [1-ben2yl-4-carbamoyl-2-hydroxy-5-<4-hydroxy-3,5- 

30 dimethyl-phenyl)-penlyl}-amide; 

quinoxaline-2-carboxylic acid (1-benzyW-carbanK>yl-2,6-dihydro^ 

amide; 

quinoxaline-2-carboxylic acid [1-benzyM-carbanrK>yl-2-hydroxy-5-{1 -hydroxy- 
cyclohexyl)-pentyl]-amide; 
35 quinoxaline-2-carboxy!ic acid [1(S)-benzyl-4(SH4.4-difluorc>-1-hydroxy-cyciohexyl)- 

2(SHiydroxy-4-hydroxycarbamoyl-but yQ-amkte; and 

quinoxaline-2-carboxylic acid [1(S)-benzyM(S)-carbamoyi-2(S)-hydroxy-4-{1- 
hydroxy-4-trifluoromethyk^dohexyl)-butyl]-amide. 
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5 The present invention also relates to a pharmaceutical composition for treating or 

preventing a disorder or condition selected from autoimmune diseases (such as rheumatoid 
arthritis, type I diabetes (recent onset), inflammatory bowel disease, optic neuritis, psoriasis, 
multiple sclerosis, polymyalgia rheumatica, uveitis, and vasculitis), acute and chronic 
inflammatory conditions (such as osteoarthritis, adult respiratory distress syndrome, 

10 Respiratory Distress Syndrome of infancy, ischemia reperfusion injury, and 
glomerulonephritis), allergic conditions (such as asthma and atopic dermatitis), infection 
associated with inflammation (such as viral inflammation (including influenza and hepatitis) 
and Guillian-Barre). transplantation tissue rejection, atherosclerosis, restenosis, HiV 
infectivity (co-receptor usage), and granulomatous diseases (including sarcoidosis, leprosy 

15 and tuberculosis), in a mammal, preferably a human, comprising an amount of a compound of 
the formula I or a pharmaceutical^ acceptable salt thereof effective in treating or preventing 
such disorder or condition and a pharmaceutical^ acceptable carrier. 

The present invention also relates to a pharmaceutical composition for treating or 
preventing a disorder or condition that can be treated or prevented by inhibiting MIP-1a binding 

20 to the receptor CCR1 in a mammal, preferably a human, comprising an amount of a compound 
of the formula I, or a pharmaceutical ly acceptable salt thereof, effective in treating or preventing 
such disorder or condition and a pharmaceutical^ acceptable carrier. Examples of such 
disorders and conditions are those enumerated in the preceding paragraph. 

The present invention also relates to a method for treating or preventing a disorder or 

25 condition selected from autoimmune diseases (such as rheumatoid arthritis, type I diabetes 
(recent onset), inflammatory bowel disease, optic neuritis, psoriasis, multiple sclerosis, 
polymyalgia rheumatica, uveitis, and vasculitis), acute and chronic inflammatory conditions 
(such as osteoarthritis, adult respiratory distress syndrome, Respiratory Distress Syndrome 
of infancy, ischemia reperfusion injury, and glomerulonephritis), allergic conditions (such as 

30 asthma and atopic dermatitis), infection associated with inflammation (such as viral 
inflammation (including influenza and hepatitis) and Guillian-Barre), transplantation tissue 
rejection, atherosclerosis, restenosis, HIV infectivity (co-receptor usage), and granulomatous 
diseases (including sarcoidosis, leprosy and tuberculosis) in a mammal, preferably a human, 
comprising administering to a mammal in need of such treatment or prevention an amount of a 

35 compound of the formula I, or a pharmaceutical^ acceptable salt thereof, that is effective in 
treating or preventing such disorder or condition. 

The present invention also relates to a method for treating or preventing a disorder or 
condition that can be treated or prevented by antagonizing the CCR1 receptor in a mammal, 
preferably a human, comprising administering to a mammal in need of such treatment or 
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5 prevention an amount of a compound of the formula I, or a pharmaceutical^ acceptable salt 
thereof, that is effective in treating or preventing such disorder or condition. 

The present invention also relates to a pharmaceutical composition for treating or 
preventing a disorder or condition selected from autoimmune diseases (such as rheumatoid 
arthritis, type I diabetes (recent onset), inflammatory bowel disease, optic neuritis, psoriasis, 

10 multiple sclerosis, polymyalgia rheumatica, uveitis, and vasculitis), acute and chronic 
inflammatory conditions (such as osteoarthritis, adult respiratory distress syndrome, 
Respiratory Distress Syndrome of infancy, ischemia reperfusion injury, and 
glomerulonephritis), allergic conditions (such as asthma and atopic dermatitis), infection 
associated with inflammation (such as viral inflammation (including influenza and hepatitis) 

IS and Guillian-Barre), transplantation tissue rejection, atherosclerosis, restenosis, HIV 
infectivity (co-receptor usage), and granulomatous diseases (including sarcoidosis, leprosy 
and tuberculosis) in a mammal, preferably a human, comprising a CCR1 receptor antagonizing 
effective amount of a compound of the formula I, or a pharmaceutical^ acceptable salt thereof, 
and a pharmaceutical^ acceptable carrier. 

20 The present invention also relates to a pharmaceutical composition for treating or 

preventing a disorder or condition that can be treated or prevented by antagonizing the CCR1 
receptor in a mammal, preferably a human, comprising a CCR1 receptor antagonizing effective 
amount of a compound of the formula I, or a pharmaceutical^ acceptable salt thereof, and a 
pharmaceutical^ acceptable carrier. 

25 The present invention also relates to a method for treating or preventing a disorder or 

condition selected from autoimmune diseases (such as rheumatoid arthritis, type I diabetes 
(recent onset), inflammatory bowel disease, optic neuritis, psoriasis, multiple sclerosis, 
polymyalgia rheumatica, uveitis, and vasculitis), acute and chronic inflammatory conditions 
(such as osteoarthritis, adult respiratory distress syndrome, Respiratory Distress Syndrome 

30 of infancy, ischemia reperfusion injury, and glomerulonephritis), allergic conditions (such as 
asthma and atopic dermatitis), infection associated with inflammation (such as viral 
inflammation (including influenza and hepatitis) and Guillian-Barre), transplantation tissue 
rejection, atherosclerosis, restenosis, HIV infectivity (co-receptor usage), and granulomatous 
diseases (including sarcoidosis, leprosy and tuberculosis) in a mammal, preferably a human, 

35 comprising administering to a mammal in need of such treatment or prevention a CCR1 
receptor antagonizing effective amount of a compound of formula I, or a pharmaceutical ly 
acceptable salt thereof. 

This invention also encompasses pharmaceutical compositions containing and 
methods of treating or preventing comprising administering prodrugs of compounds of the 
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5 formula I. Compounds of formula I having free amino, amido, hydroxy or carboxylic groups can 
be converted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a 
polypeptide chain of two or more (e.g., two, three or four) amino acid residues which are 
covalentiy joined through peptide bonds to free amino, hydroxy or carboxylic acid groups of 
compounds of formula I. The amino arid residues include the 20 naturally occurring amino 

10 acids commonly designated by three letter symbols and also indude, 4-hydroxyproline, 
hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine, gamma- 
aminobutyric acid, citrulline homocysteine, homoserine, ornithine and methionine sulfone. 
Prodrugs also include compounds wherein carbonates, carbamates, amides and alkyl esters 
which are covatentiy bonded to the above substituents of formula I through the carbonyl carbon 

15 prodrug sidechain. Prodrugs also include compounds of formula I in which the secondary 
amide and its ft-hydroxy when taken together form a group of the formula 



wherein R\ R 2 . R 3 . R 4 and R 5 are as defined in formula I and U and V are independently 
carbonyl, methylene. S0 2 or S0 3f and b is an integer from one to three wherein each 
20 methylene group is optionally substituted with hydroxy. 

Detailed Descrip tion of the Invention 
Compounds of the formula I may be prepared according to the following reaction 
schemes and discussion. Unless otherwise indicated g, n, m, p, and R 1 through R 6 and 
structural formula I in the reaction Schemes and discussion that follow are as defined above. 




(CH 2 ) b ~U 



r 
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5 Scheme 1 refers to the preparation of compounds of the formula I having the exact 

stereochemistry 




•a lb 

10 

Compounds of the formula la and lb f or any of the intermediates thereof, can be separated 
by column chromatography according to methods well known to those of ordinary skill in the 
art to yield pure compounds of the formula la and lb. 

Referring to Scheme 1, compounds of the formula I, wherein either or both R 4 or R 5 

15 are other than hydrogen, are prepared from compounds of the formula II (i.e. Ila and lib) by 
reaction with a compound of the formula R 4 R 5 NH in a polar solvent at a temperature from 
about 0°C to about 100°C, preferably the boiling point of the solvent used, i.e. 65°C when 
methanol is the solvent. Suitable solvents include, alcohols, such as methanol, ethanol, or 
butanols or ethers such as glyme or dioxane (an acid catalyst is preferably used with an 

20 ether solvent). Preferably the solvent is dioxane. 

Alternatively, compounds of formula I, wherein either or both R 4 and R 5 are 
hydrogen, can be prepared from compounds of formula II, (i.e. Ila and Hb) by reaction with 
ammonia or another volatile amine in a polar solvent at a temperature from about -10°C to 
about 35°C, preferably at about 30°C. Suitable solvents include, alcohols, such as 

25 methanol, ethanol, or butanols; or ethers such as glyme or dioxane (an acid catalyst may be 
used with an ether solvent). Preferably the solvent is methanol. 

Compounds of formula II are prepared by coupling a compound of formula 111 (i.e. 
Ilia and lllb) with an acid of the formula R'CO^. Such a coupling reaction is generally 
conducted at a temperature of about -30°C to about 80°C, preferably about 0°C to about 

30 25°C. Examples of suitable coupling reagents which activate the carboxylic acid 
functionality are dicyclohexylcarbodiimide/hydroxybenzotriazole (DCC/HBT), N-3- 
dimethylaminopropykN^thylcarbodiimide (EDC)/HBT, 2-ethyoxy-1-ethoxycarbonyM ,2- 
dihydroquinoline (EEDQ), carbonyl diimidazole (CDiydimethylaminopyridine (DMAP), and 
diethylphosphorylcyanide. The coupling is conducted in an inert solvent preferably an 
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5 aprotic solvent such as acetonitirile, dichloromethane. chloroform, and dimethylformamide. 
The preferred solvent is dichloromethane. 

For a discussion of other conditions used for amide coupling see Houben-Weyl. Vol. 
XV P part II, E. Wunsch, Ed., George Theime Veriag, 1974, Stuttgart, and those described in 
M. Bodanszky. Principles of Peptide Synthesis. Springer-Veriag, Beriin (1984) and Ibe 
10 Peptides. Analysis. Synthesis and Biology (ed. E. Gross and J. Meienhofer), Vois 1-5. 
(Academic Press, New York) 1979-1983. 

The compounds of formula III, wherein R 3 is (Cj-CnJalkyl, ((VCioJcydoalkyHCHz)^, 
(Ca-CgJheterocycloalkyKCHjV, (Cj-C^heteroaryKCHz),,-, or aryKCHJn- can be prepared 
by deprotection of compounds of the formula IV (i.e. IVa and IVb). Suitable protecting 
15 groups, of the formula P, include carbobenzytoxy, t-butoxy carbonyl or 9-fluorenyl- 
methy lenoxy carbonyl. 
For example: 

(a) If the protecting group, P, of the compound of the formula IV is 
carbobenzytoxy, the latter may be removed by hydrogenation with a nobel metal catalyst 

20 such as palladium or palladium hydroxide on carbon in the presence of hydrogen. The 
hydrogenation is generally conducted at a temperature of about 0°C to about 100°C, 
preferably about 20°C to 50°C. 

(b) If the protecting group, P, is t-butoxycarbonyl group, such group may be 
removed by acidotysis. Aridolysis may be conducted with HCI in dioxane or with 

25 trifluoracetic acid in methylene chloride at a temperature of about -30°C to about -70°C, 
preferably about -5°C to about 35°C. 

(c) If the protecting group, P, is 9-fluorenylmethylenoxycarbonyl, such group 
may be removed by treatment with an amine base, preferably piperidine. This reaction may 
be run in piperidine as solvent at 10°C to about 100 D C, preferably at 25°C. 

30 Compounds of the formula III. wherein R 3 is substituted (C r C 10 )alkyl. (CV 

CtoJcycloallcyKCH^- or (CVC^heterocyttoalkyHCH^ may be prepared from compounds 
of the formula IV, wherein R 3 is (C,-C 10 )alkyl, (C3-C 10 )cycloalkyKCH 2 ) n - or (C r 
CsJheterocyctoalkyKCHjJn-, wherein one of the carbon-carbon single bonds is replaced by a 
carbon-carbon double bond, by methods well known to those of ordinary skill in the art. 

35 Specifically, one example of introduction of substitution into the R 3 group, a compound of 
formula III, wherein R 3 is (C 1 -C 10 )a1kyl substituted by one to three ftuoro groups can be 
prepared from compounds of the formula IV, wherein R 3 is (C,-C 10 )alkyl. wherein one of the 
carbon-carbon single bonds of said (Cj-CtoJalkyl has been replaced by a carbon-carbon 
double bond, by reaction with hydrogen fluoride in pyridine (i.e. pyridinium poly(hydrogen 
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S fluoride), in a reaction inert solvent. Suitable solvents include cyclohexane, toluene or 
benzene, preferably benzene. The aforesaid reaction is run at a temperature from about - 
78°C to about 35°C. Preferably, this reaction is carried out in benzene at about 25°C: 

Compounds of the formula IV , wherein R 3 is (CVdoJalkyI, (C3-C 10 )cycloalkyl- 
(CH 2 ) n -, (C 2 -C 9 )heterocycloalkyKCH 2 ) ft -. (C2^)heteroaryl-(CH 2 ) n - or aryKCHJn-, wherein n 

10 is other than zero, can be prepared by reaction of a compound of formula V with a 
compound of the formula R 3 -L, wherein L is a leaving group, in the presence of a strong 
base in an aprotic polar solvent Suitable leaving groups include chtoro, fluoro, bromo, iodo, 
mesylate, triflate or tosylate. Preferably, the leaving group is a triflate, iodide or bromide. 
Inflates may be easily prepared according to the method of Beard, et aL J Org Chem.. 3Q, 

15 3673 (1973). Suitable bases include lithium dialkyl amides such as lithium N-isopropyl-N- 
cyclohexylamide or potassium hydride. Suitable solvents include ethers (such as THF, 
glyme or dioxane) benzene or toluene, preferably THF. The aforesaid reaction is conducted 
at about -78°C to about 0°C, preferably at about -78°C. 

Alternatively, compounds of the formula IV, wherein R 3 is (d-CuJalkyi. (Cr 

20 C 10 )cydoalkyKCH 2 ) n - or (Cj^heterocydoalkyKC^^ can be prepared by reaction of a 
compound of formula V with an aldehyde or ketone precursor of R 3 in an aldol condensation. 
For example, a compound of the formula V can be reacted with a compound of the formula 
R 3 (=0) in the presence of a base, to form an aldol intermediate of the formula 




which may be isolated and taken on to final product or converted directly in the same reaction 
step to a compound of the formula IV by the loss of water. The degree of completion for the 
conversion of compounds of the formula II to the aldol product of formula I may be assessed 
using one or more analytical techniques, such as thin layer chromatography (tic) or mass 
30 spectrometry. In some instances it may be possible or desirable to isolate the intermediate of 
formula VI. In such case, the compound of formula VI may be converted into the compound of 
formula IV by the efimination of water using techniques which are familiar to those skilled in the 
art, for example, by heating to the reflux temperature a solution of the compound of formula VI 
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S in a solvent such as benzene, toluene or xylene, in the presence of a catalytic amount of 
phosphorous pentoxide, benzene- or p-toluene-sulfbnic acid with provision for the removal of 
the water generated, preferably (methoxycartxx)ylsulfamoyl)-triethylammonium hydroxide 
(Burgess reagent). Such water removal techniques may involve the use of molecular sieves or 
a Dean-Stark trap to isolate the water created as an azeotrope with the solvent 

10 The aidol reaction is typically carried out in a polar solvent such as DMSO, DMF. 

tetrahydrofuran (THF), methanol or ethanol, at a temperature from about -78°C to about 80°C. 
Preferably, this reaction is carried out in THF at about -78°C. Suitable bases for use in the 
aidol formation step include potassium carbonate (K 2 C0 3 ) f sodium carbonate (NajCOj), 
sodium hydride (NaH), sodium methoxide, potassium-tert-butoxide, lithium diisopropylamide, 

IS pyrrolidine and piperidine. Lithium diisopropylamide is preferred. Aidol condensations are 
described in "Modem Synthetic Reactions ." Herbert O. House, 2d. Edition, WA Benjamin, 
Menlo Park, California, 629-682 (1972), J. Pro. Chem .. 49, 2455 (1984), and Tetrahedron. 32 
(20), 3059(1982). 

Compounds of the formula IV wherein R 3 is unsaturated can be converted to saturated 

20 analogues by hydrogenating the compounds containing a carbon-carbon double bond, using 
standard techniques that are well known to those skilled in the art For example, reduction of 
the double bond may be effected with hydrogen gas (H 2 ), using catalysts such as palladium on 
carbon (Pd/C), palladium on barium sulfate (Pd/BaS0 4 ), platinum on carbon (Pt/C), or 
tris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), in an appropriate solvent such 

25 as methanol, ethanol, THF, dioxane or ethyl acetate, at a pressure from about 1 to about 5 
atmospheres and a temperature from about 10°C to about 60°C, as described in Catalytic 
Hydroqenation in Organic Synthesis . Paul Rylander. Academic Press Inc., San Diego, 31-63 
(1979). The following conditions are preferred: Pd on carbon, methanol at 25°C and 50 psi of 
hydrogen gas pressure. This method also provides for introduction of hydrogen isotopes 

30 deuterium, tritium) by replacing 1 H 2 with 2 H 2 or % in the above procedure. 

An alternative procedure employing the use of reagents such as ammonium formate 
and Pd/C in methanol at the reflux temperature under an inert atmosphere (e.g.. nitrogen or 
argon gas) is also effective in reducing the carbon-carbon double bond of compounds of the 
formula I. Another alternative method involves selective reduction of the carbon-carbon bond. 

35 This can be accomplished using samarium and iodine or samarium iodide (Sml 2 ) in methanol 
or ethanol at about room temperature, as described by R. Yanada fit aL SyntetL 443-4 
(1995). 

Compounds of the formula V can be prepared by methods well known to those of 
ordinary skill in the art or are commercially available. Specifically, compounds of the formula 
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Va and Vb (shown below) can be prepared by the method of Fray et al .. (J. Org. Chem .. 51. 
4828-4833 (1986)) using an (S)-aldehyde of the formula 

,R 2 



-Jj" ^CHO 
VII 

Compounds of the formula VII are prepared by reducing amino acids or amino esters to 
10 alcohols (Stanfield et al .. J. Pro Chem . 46. 4799-4800 (1981). Soai elaj., Run Chem Soc. 
Jpn .. 57, 2327 (1984)) followed by oxidation of the alcohols to aldehydes of the formula VII 
(Luly et al. . J Org. Chem.. 52 (26). 6109-6112 (1988) and Denis fiLal.. J Pro. Chem.. 56 
(24), 6939-6942 (1991).). Un-natural amino acids can be prepared according to the method 
of Myers et al .. Tet. Lett 26, (1995) and Myers gL§J. J Am Chem Soc. . HZ, 8488-8489 
15 (1995). 

Alternatively, compounds of the formula V can also be made by the method of 
DeCamp elaj.. (Tetrahedron Lett. . 32. 1867 (1991)). 
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5 Compounds of the formula I. with the exact 

stereochemistry 




NR 4 R 5 





NR*R5 



OH pa 



Ih 



can be prepared according to the methods of Scheme 1, using either the minor lactone 
diastereomer of the formula. 

R2 



P — 



H 




10 Vb 

which can be prepared by the method of Fray, supra, from the (S)-aldehyde, or the alternate 
diastereomeric pair of the formula 
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Vc Vd 



which can be prepared using the corresponding (R)-aldehyde according to the method of 
Fray, supra . 

Aldehyde or ketone precursors of the group R 3 are commercially available (e.g., 
cyciohexanone) or can be made by methods well known to those of ordinary skill in the art 
10 such as described in J. Am. Chem. Soc .. SQ, 7001 (1968) and J. Org. Chem . 4& 574 
(1975). 

Unless indicated otherwise, the pressure of each of the above reactions is not 
critical. Generally, the reactions will be conducted at a pressure of about one to about three 
atmospheres, preferably at ambient pressure (about one atmosphere). 

15 The compounds of the formula I which are basic in nature are capable of forming a 

wide variety of different salts with various inorganic and organic acids. Although such salts 
must be pharmaceutical^ acceptable for administration to animals, it is often desirable in 
practice to initially isolate a compound of the formula I from the reaction mixture as a 
pharmaceutical^ unacceptable salt and then simply convert the latter back to the free base 

20 compound by treatment with an alkaline reagent and subsequently convert the free base to 
a pharmaceutically acceptable acid addition salt The acid addition salts of the base 
compounds of this invention are readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent 
medium or in a suitable organic solvent such as methanol or ethanol. Upon careful 

25 evaporation of the solvent, the desired solid salt is obtained. 

The acids which are used to prepare the pharmaceutically acceptable acid addition 
salts of the base compounds of this invention are those which form non-toxic acid addition 
salts, Le„ salts containing pharmacologically acceptable anions, such as hydrochloride, 
hydrobromide, hydroiodide. nitrate, sulfate or bisulfate, phosphate or acid phosphate, 

30 acetate, lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, 
gluconate, saccharate, benzoate, methanesulfonate and pamoate [Lfi« 1,1'-methylene-bis- 
(2-hydroxy-3-naphthoate)] salts. 

Those compounds of the formula I which are also acidic in nature, are capable of 
forming base salts with various pharmacologically acceptable cations. Examples of such 

35 salts include the alkali metal or alkaline-earth metal salts and particularly, the sodium and 
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S potassium salts. These salts are all prepared by conventional techniques. The chemical 
bases which are used as reagents to prepare the pharmaceutically acceptable base salts of 
this invention are those which form non-toxic base salts with the herein described acidic 
compounds of formula I. These non-toxic base salts include those derived from such 
pharmacologically acceptable cations as sodium, potassium, calcium and magnesium, etc. 

10 These salts can easily be prepared by treating the corresponding acidic compounds with an 
aqueous solution containing the desired pharmacologically acceptable cations, and then 
evaporating the resulting solution to dryness, preferably under reduced pressure. 
Alternatively, they may also be prepared by mixing lower alkanolic solutions of the acidic 
compounds and the desired alkali metal alkoxide together, and then evaporating the 

15 resulting solution to dryness in the same manner as before. In either case, stoichiometric 
quantities of reagents are preferably employed in order to ensure completeness of reaction 
and maximum product yields. 

Compounds of the formula I and their pharmaceutically acceptable salts (hereinafter 
also referred to, collectively, as "the active compounds") are potent antagonists of the CCR1 

20 receptors. The active compounds are useful in the treatment or prevention of autoimmune 
diseases (such as rheumatoid arthritis, type I diabetes (recent onset), inflammatory bowel 
disease, optic neuritis, psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and 
vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult 
respiratory distress syndrome, Respiratory Distress Syndrome of infancy, ischemia 

25 reperfusion injury, and glomerulonephritis), allergic conditions (such as asthma and atopic 
dermatitis), infection associated with inflammation (such as viral inflammation (including 
influenza and hepatitis) and Guillian-Barre), transplantation tissue rejection, atherosclerosis, 
restenosis, HIV infectivity (co-receptor usage), and granulomatous diseases (including 
sarcoidosis, leprosy and tuberculosis). 

30 The activity of the compounds of the invention can be assessed according to 

procedures know to those of ordinary skill in the art Examples of recognized methods for 
determining CCR1 induced migration can be found in Coligan, J. E, Kruisbeek, A.M., 
Margulies, D.H., Shevach, E.M., Strober, W. editors: Curent Protocol? In Immunology, 
6.12.1- 6.12.3. (John Wiley and Sons, NY, 1991). One specific example of how to determine 

35 the activity of a compound for inhibiting migration is described in detail below. 

Chemotiwg Assay; 

The ability of compounds to inhibit the chemotaxis to various chemokines can be 
evaluated using standard 48 or 96 well Boyden Chambers with a 5 micron polycarbonate 
filter. All reagents and cells can be prepared in standard RPM) (BioWhitikker Inc.) tissue 
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5 culture medium supplemented with 1 mg/m! of bovine serum albumin. Briefly, MlP-1a 
(Peprotech, Inc.. P.O. Box 275, Rocky Hill NJ) or other test agonists, were placed into the 
lower chambers of the Boyden chamber. A polycarbonate filter was then applied and the 
upper chamber fastened. The amount of agonist chosen is that determined to give the 
maximal amount of chemotaxis in this system (e.g., 1 nM for MIP-1a should be adequate). 

10 THP-1 ceils (ATCC TIB-202), primary human monocytes, or primary lymphocytes, 

isolated by standard techniques can then be added to the upper chambers in triplicate 
together with various concentrations of the test compound. Compound dilutions can be 
prepared using standard serological techniques and are mixed with cells prior to adding to 
the chamber. 

15 After a suitable incubation period at 37 degrees centigrade (e.g. 3.5 hours for THP-1 

cells, 90 minutes for primary monocytes), the chamber is removed, the cells in the upper 
chamber aspirated, the upper part of the filter wiped and the number of cells migrating can 
be determined according to the following method. 

For THP-1 cells, the chamber (a 96 well variety manufactured by Neuroprobe) can 

20 be 

centrifuged to push cells off the lower chamber and the number of cells can be quantitated 
against a standard curve by a color change of the dye fluorocein diacetate. 

For primary human monocytes, or lymphocytes, the filter can be stained with Dif 
Quik® dye (American Scientific Products) and the number of cells migrating can be 
25 determined microscopically. 

The number of cells migrating in the presence of the compound are divided by the 
number of cells migrating in control wells (without the compound). The quotant is the % 
inhibition for the compound which can then be plotted using standard graphics techniques 
against the concentration of compound used. The 50% inhibition point is then determined 
30 using a line fit analysis for all concentrations tested. The line fit for all data points must have 
an coefficient of correlation (R squared) of > 90% to be considered a valid assay. 

All of the compounds of the invention that were tested had IC » of less than 25*iM, 

in the Chemotaxis assay. 

The compositions of the present invention may be formulated in a conventional 
35 manner using one or more pharmaceutical^ acceptable carriers. Thus, the active 
compounds of the invention may be formulated for oral, buccal, intranasal, parenteral 
intravenous, intramuscular or subcutaneous) or rectal administration or in a form suitable for 
administration by inhalation or insufflation. The active compounds of the invention may also 
be formulated for sustained delivery. 
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5 For oral administration, the pharmaceutical compositions may take the form of, for 

example, tablets or capsules prepared by conventional means with pharmaceutical 
acceptable excipients such as binding agents (e.g.. pregelatinized maize starch, 
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. . lactose, microcrystalline 
cellulose or calcium phosphate); lubricants magnesium stearate, talc or silica); 

10 disinteg rants (e.g.. potato starch or sodium starch glycdate); or wetting agents (e.g. . sodium 
lauryl sulphate). The tablets may be coated by methods well known in the art Liquid 
preparations for oral administration may take the form of, for example, solutions, syrups or 
suspensions, or they may be presented as a dry product for constitution with water or other 
suitable vehicle before use. Such liquid preparations may be prepared by conventional 

15 means with pharmaceutical^ acceptable additives such as suspending agents (e.g.. sorbitol 
syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (&0« lecithin or 
acacia); non-aqueous vehicles (e^. almond oil, oily esters or ethyl alcohol); and 
preservatives (e. g.. methyl or propyl p-hydroxybenzoates or sorbic acid). 

For buccal administration, the composition may take the form of tablets or lozenges 

20 formulated in conventional manner. 

The active compounds of the invention may be formulated for parenteral 
administration by injection, including using conventional catheterization techniques or 
infusion. Formulations for injection may be presented in unit dosage form, qjl, in ampules 
or in multi-dose containers, with an added preservative. The compositions may take such 

25 forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain 
formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively, 
the active ingredient may be in powder form for reconstitution with a suitable vehicle, 
sterile pyrogen-free water, before use. 

The active compounds of the invention may also be formulated in rectal 

30 compositions such as suppositories or retention enemas, e^, containing conventional 
suppository bases such as cocoa butter or other glycerides. 

For intranasal administration or administration by inhalation, the active compounds 
of the invention are conveniently delivered in the form of a solution or suspension from a 
pump spray container that is squeezed or pumped by the patient or as an aerosol spray 

35 presentation from a pressurized container or a nebulizer, with the use of a suitable 
propellant e.g. . dichtorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane. 
carbon dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit 
may be determined by providing a valve to deliver a metered amount The pressurized 
container or nebulizer may contain a solution or suspension of the active compound. 
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5 Capsules and cartridges (made, for example, from gelatin) for use in an inhaler or insufflator 
may be formulated containing a powder mix of a compound of the invention and a suitable 
powder base such as lactose or starch. 

A proposed dose of the active compounds of the invention for oral, parenteral or 
buccal administration to the average adult human for the treatment of the conditions referred 

10 to above (e.g. . rheumatoid arthritis) is 0.1 to 1000 mg of the active ingredient per unit dose 
which could be administered, for example, 1 to 4 times per day. 

Aerosol formulations for treatment of the conditions referred to above (e.g., 
rheumatoid arthritis) in the average adult human are preferably arranged so that each 
metered dose or "puff of aerosol contains 20 \ig to 1000 pg of the compound of the 

15 invention. The overall daily dose with an aerosol will be within the range 0.1 mg to 1000 mg. 
Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for example, 
1, 2 or 3 doses each time. 

The active agents can be formulated for sustained delivery according to methods 
well known to those of ordinary skill in the art Examples of such formulations can be found 

20 in United States Patents 3,538,214. 4,060,598, 4,173,626, 3,1 19,742. and 3,492,397. 

The compounds of the invention can also be utilized in combination therapy with 
other therapeutic agents such as with immunosuppressant agents such as cyclosporin A 
and FK-506. Ceilcept®, rapamycin, leuflonamkJe or with classical anti-inflammatory agents 
(e.g. cyclooxygenase/lipoxegenase inhibitors) such as tenidap, aspirin, acetaminophen, 

25 naproxen and piroxicam, steroids including prednisone, azathioprine and biological agents 
such as OKT-3, anti IL-2 monoclonal antibodies (such as TAC),. 

The following Examples illustrate the preparation of the compounds of the present 
invention. Melting points are uncorrected. NMR data are reported in parts per million (6) 
and are referenced to the deuterium lock signal from the sample solvent (deuteriochloroform 

30 unless otherwise specified). Commercial reagents were utilized without further purification. 
THF refers to tetrahydrofuran. DMF refers to N,N-dimethylformamide. Chromatography 
refers to column chromatography performed using 32-63 mm silica gel and executed under 
nitrogen pressure (flash chromatography) conditions. Low Resolution Mass Spectra (LRMS) 
were recorded on either a Hewlett Packard 5989®. utilizing chemical ionization 

35 (ammonium), or a Fisons (or Micro Mass) Atmospheric Pressure Chemical Ionization (APCI) 
platform which uses a 50/50 mixture of acetonitrile/water with 0.1% formic acid as the 
ionizing agent Room or ambient temperature refers to 20-25°C. All non-aqueous reactions 
were run under a nitrogen atmosphere for convenience and to maximize yields. 
Concentration at reduced pressure means that a rotary evaporator was used. The names 
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5 for the compounds of the invention were created by the Autonom 2.0 PC-batch version from 
Beflstein Informationssysteme GmbH (ISBN 3-89536-976-4). 

EXAMPLE 1 

QUINOUNE^CARBOXYUC AG1B {1(S)^YCLQHEXYLMETHYl-2(S^ 

10 MET HQPA 

QUINOUNE-3^CARBOXYLIC ACID {H4-f2-METHYLPROPEN-2-YU>-S-OXO- 
TgTRAHYDROFURAN-2«YLl-2-CYCLOHEXYL-ETHYLVAMIPE 

To a solution of H4-(2-n^thylpropen-2-ylH5-oxo-tetrahydrofuran«2-yl}-2- 
cyclohexyl-ethyQ-carbamic acid tert-butyl ester (302 mg, 0.83 mmo!)(prepared according to 

15 the method of Fray, suca except that (S)-2-(tert-butoxycartx>nylamino>-3-cyclohexyl-1- 
propionakJehyde is the starting material aldehyde) in 15 mL of methylene chloride was 
added 1.5 mL of trifluoroacetic acid. The mixture was stirred at room temperature under a 
nitrogen atmosphere for 2 hours at which time the solvent was removed by azeotropic 
distillation under reduced pressure, using toluene as a cosolvent during the distillation. The 

20 resulting crude oil was dissolved in methylene chloride (5 mL) and quinoline-3-carboxylic 
acid (219 mg, 1.26 mmol), hydroxybenzotriazole (HOBT)(188 mg, 1.39 mmol), triethylamine 
(0.25 mL, 1.80 mmol) and N-Wintethylaminopropyl-N'-ethylcarbodiimide (EDC)(248 mg, 
1 .29 mmol) was added. The resulting mixture was stirred at room temperature for 16 hours. 
The solution was transferred to a separatory funnel with 15 mL of methylene chloride and 

25 washed with 10% citric acid, saturated sodium bicarbonate and brine. The organic layer 
was dried over sodium sulfate and the solvent removed in vacuo. The remaining crude oil 
was purified by silica gel chromatography eluting with 3:1 hexanes: ethyl acetate to provide 
quinoline-3^arboxylic acid {1(SH4<RH2^thylproperv2-yl^^ 
2-cyclohexyl-ethyl}-amide as a white foam (236 mg, 67%). 

30 LRMS: 421 (MH+); 1 H NMR (300 MHz, CDCI 3 ): 8 0.90-1.89 (m, 13H), 1.63 (s, 3H). 

2.03-2.14 (m, 2H), 2.38 (m, 2H), 2.48 (d, 1H, J=14.6 Hz), 2.73 (m, 1H), 4.63 (m, 2H) f 4.69 (s, 
1H), 479 (s, 1H) ( 6.9 (brs, 1H), 7.59 (t, 1H. J=7.8 Hz), 7.77 (t, 1H, J=8.4 Hz), 7.88 (d, 1H, 
J=8.3 Hz), 8.08 (d, 1H, >8.4 Hz), 8.67 (s, 1H), 9.37 (d, 1H, J=2.1 Hz). 

METHQPB 

35 QuiNOLiNE-3-CARBOXYLtc ACID (1(SKYClOHEXYLMETHYl-aS)- 

HYDROXY4UWFTHYL^R^ETHYLC ARBAM 

Methylamine was bubbled into a solution of the product from Method A (55 mg, 
0.129 mmol) in methanol (2.5 mL). The solution was stirred for 2 hours at room temperature 
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5 and the solvent was removed under reduced pressure to provide the title compound (57 mg, 
98%) as a pure white solid. 

LRMS: 453 (MH+), 421, 283. 173; 'H NMR (300 MHz, CDCI3): 5 0.82-1.87 (m, 13H), 
1,65 (s, 3H), 2.13 (dd, 1H, J=14.1, 8.7 Hz), 2.38 (d, 1H. J=14.2 Hz), 2.71 (d, 3H, J=4.7 Hz), 
2.74 (m, 1H), 3.77 (d, 1H, J=8.7), 4.23 (br, 1H), 4.69 (s, 1H), 4.72 (s, 1H), 5.03 (brs, 1H), 
10 6.60 (q, 1H, J=4.7Hz), 7.24 (d, 1H, J=9.3), 7.54 (t, 1H, J=7.1), 7.73 (t, 1H, J=7.1Hz), 7.81 (d, 
1H, J=7.1 Hz), 8.04 (d, 1H, J=8.4). 8.61 (d, 1H, J=1.9), 9.33 (s, 1H). 

E XAMPLE 2 

QUINOXALINE-2- CARBOXYLIC ACID (KSV-BENZYL^ffi)- 

BENZYLCARBAMOYL-7^LUORO-2IS14M^ 

15 ALU YHC ALKYIA T1Q N 

M E T HO DS; 

{1(SHAmU3^ETHYL^UT-2^^ 
PHENYL-ETHYLVCARBAMIC ACID TERT-BUTYL ESTER 

To a flame dried round bottom flask under a nitrogen atmosphere was added 

20 tetrahydrofuran (40 mL) followed by 1,1,1,3,3,3-hexamethyldisilazane (8 mL t 37.8 mmol). 
The mixture was cooled to 0°C and n-butyl lithium (14.5 mL of a 2.5 M solution in hexanes, 
36.0 mmol) was added. The mixture was stirred for 15 minutes, then cooled to -78 °C in 
dry ice / acetone bath. {1(SH5-Oxo-tetrahydro-foran-2(S)-ylh2^henyl^thyl}^rt>amrc acid 
tert-butyl ester (5 g, 16.4 mmol) (prepared by the method of Fray, J Org. Chem.. (51) 4828 

25 (1986)) dissolved in tetrahydrofuran (50 mL) was added dropwise via syringe and stirring 
continued for 30 minutes. A solution of 44>romo-2-methyl-2-butene (2.07 mL, 18.0 mmol) in 
40 mL of THF was added dropwise via syringe. Stirring was continued for 3 hours during 
which time the temperature rose to -60°C. The mixture was quenched by slow addition of 
saturated, aqueous ammonium chloride (25 mL). Upon warming to room temperature, the 

30 solution was diluted with ether (300 mL) and transferred to a separatory funnel. The organic 
phase was washed with saturated aqueous citric acid (2x100mL) , saturated aqueous 
sodium bicarbonate (NaHC(>3)(2x100mL), and 100 mL brine. The organic layer was dried 
over magnesium sulfate (MgS0 4 ) and the solvent removed under reduced pressure. Thin 
layer chromatography in 1:2 hexane/diethyl ether (Et 2 0) revealed product with an Rf of 0.8. 

35 The resulting crude oil was chromatographed on silica gel (225g) eluting with 2:1 
hexanes/diethyl ether to provide 4.73 g (77%) of the title compound. TLC: 1 2 

Hexanes/Et 2 0 R < : 0.8. *H NMR (400 MHz. CDCI3): 6 7.27 ppm (5H, m), 5.02 (1H, b), 4.52 
(1H, d, J=9.3 Hz), 4.42 (1H, t, J=7.1 Hz), 3.98 (1H, dt, J= 8.5, 7.8 Hz), 2.93 (2H, m), 2.88 
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5 (1H, b), Z68 (1H, m), 2.41 (1H, m), 2.24 (1H, m), 1.92 (1H, m), 1.65 (3H,s), 1.58 (3H,s). 
1.37 (9H, s). 

METHQPP 
5(SH1(SMMINO- fr PHE NY L-E^^ 
PIHYPRQ- FURAN-2-ONE 

10 To a solution of product from Method C (9.81 g, 26.3 mmol) in dry benzene (300 mL) 

was added HF*pyridine (88 mL). The resulting solution was stirred at ambient temperature 
for 4 hours, then transferred to a 4 L beaker. To this was added ice, and the pH was slowly 
adjusted to 8-9 by addition of 2 M aqueous sodium hydroxide (NaOH^). The mixture was 
extracted with ethyl acetate (EtOAc) and the organics dried over magnesium sulfate, and 

15 then filtered and concentrated. Chromatography on silica gel yielded the title compound 
(5.68 g. 74%). 

METHOD E 

QUINOXAL1NE-2-CARBOXYUC AS1D {1 (SH4(RH3f LUQRO-?-METH^ 

BUTYLli^XO-Tiri^ 

20 To a solution of quinoxaline carboxylic acid (5.05 g t 29.0 mmol) in methylene 

chloride (100 mL) was added dimethyteminopyridine (DMAP) (3.55 g, 29.0 mmol) and EDCI 
(5.55 g, 29.0 mmol). The solution was stirred 10 minutes, then the product from Method D, 
above, (5.68 g, 19.4 mmol) was added in one portion. The solution was stirred for 12 hours, 
then diluted with diethyl ether and washed with saturated aqueous brine. The organics were 

25 dried over magnesium sulfate, and then filtered and concentrated. The crude product was 
purified by silica gel chromatography to yield the title compound (5.62 g, 64%). 

MET HPPF 

QU1NOXAUNE-2-CARBOXYUC £OD (1(g^NZY>-^(R)' 

P E NmC A RBAM0Yl 7^ WR0-?(SH^^ 

30 To a solution of the product from Method E (0.10 g, 0.22 mmol) in dioxane (2 mL) 

was added glacial acetic acid (0.038 mL, 0.66 mmol) and benzylamine (approx. 1 mL, 
excess). The resulting solution was warmed to reflux for 1 hour, cooled to ambient 
temperature and diluted with water. The solution was extracted with ethyl acetate and the 
combined organics were dried over magnesium sulfate (MgS0 4 ), filtered and concentrated. 

35 Chromatography on silica gel, followed by recrystallization from methylene chloride/hexanes 
gave the title compound (0.068 g, 56%). m.p. 183 -184 Q C. 
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5 EXA M P U E3 

METHOD F 

QUINOXAL1NE-2-CARBOXYLIC ACID M^BENZYL>7^FLUORO-2-HYDROXY-4- 
HYDRQXYCARBAMOYL>7 -MgTHYL-OCTYLWAMtDE 

Hydroxylamine hydrochloride (1.55g, 22.4 mmol) and KOH (1.51g, 26.7 mmol) were 
10 combined in anhydrous methanol (20 mL) and stirred for 30 minutes under a dry nitrogen 
atmosphere, and then filtered. To the resulting filtrate was added the product from Method E 
(500 mg, 1.17 mmol) and the reaction mixture was stirred for 16 hours at room temperature. 
The solvent was removed in vacuo and the residue solvated in EtOAc (50 mL) and 
transferred to a separated funnel. The organic layer was washed with water and brine and 
15 dried (MgS04). After filtration the solvent was removed in vacuo and the remaining residue 
recrystallized (methylene chloride/Hexanes) to give a pale yellow solid (330 mg, 58%) m.p. 
165-166°C 

EXAMPLE 4 

QUINOXALINE-2-CARBOXYLtC ACID (1(S)-BENZYL-4«RM;ARBAMQYL-2(S )- 
20 HYDRQXY-7-METHYL-OCTYL^-AMIDE 

METHOD G 
ALKENE HYDRQGENATION 
{1fSUr4mU3^Fm YL-BUra 
PHENVL-ETHYLICARB AMIC ACID TERT-BUTYL ESTER 
25 The product from Method C f from Example 2 above, (3.0 g, 8.04 mmol) was placed 

in a 250 mL Parr Shaker bottle and dissolved in ethanol (50 mL). Under a nitrogen 
atmosphere. Palladium (Pd) on activated carbon (0.30 g, 10% Pd content) was added to the 
solution. The mixture was placed on a Parr Shaker hydrogenator at 50 psi for 5 hours at 
room temperature. The hydrogenafon mixture was diluted with ethyl acetate and then 
30 poured through a Cel'rte® pad while washing copiously with ethyl acetate. The solvent of 
the filtrate was removed//? vacuo to yield the title compound, 2.63 g (88%). 

f H NMR (400 MHz, CDCI3): 5 7.27 (5H, m), 4.54 (1H, d, J=9.Q Hz), 4.46 (1H, t, 
J^6.9), 4.0 (1H, dt), 2.89 (2H. d, J=8.1), 2.57 (1H ( m), 2.32 (1H. b), 1.89 (1H, m), 1.79 (1H, 
m), 1.52 (2H, m), 1.37 (9H. s), 1.23 (2H, m), 0.86 (6H. d, J=6.6 Hz). 
35 The product from Method G was converted into the title compound by procedures 

analogous to those of Methods A and B except that quinoline-3-carboxylic acid is replaced 
with quinoxaline-2-carboxytic acid and methylamine is replaced with ammonia gas to yield 
0.095 g (72%) of the title compound. 
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5 *H NMR (400 MHz. CDCy : 5 9.61(1H, s), 8.32 (1H, d, J=8.9 Hz), 8.16 (2H, m), 

7.86 (2H i m), 7.28 (10H, m), 7.19 (1H, m), 5.70 (1H, b), 5.29 (1H. b), 4.27 (1H t m), 8.21 (1H, 
d, J=4.4 Hz), 3.91 (1H, m), 3.11 (2H t m), 2.46 (1H, m), 1.74 (1H, t J=6A Hz), 1.61 (1H, m), 
1.42 (2H, m), 1.17 (1H, m) f 1.09 (1H, m), 0.81 (3H f d t J=7.1 Hz). 0.79 (3H, d, J=7.1 Hz). 13 C 
NMR (100 MHz, CDCy :d 179.11, 163.73, 143.90, 143.76, 143.15, 140.28, 137.96, 131.68. 
10 130.84, 129.84, 129.44, 129.25, 128.58, 126.60, 68.55, 55.90, 43.44, 38.39, 36.90, 36.70, 
29.77. 28.03, 22.42 

EXAMPLE? 

QU1N0XAUNE-2-CARPOXYUC ACID l( S )-pgNZYL^R)-CARB AM0YL-2(S)- 
HYPRQXY-7.7'PiMETHYL-QCTYL)-AMlPE 

IS METHPPH 

TRIFLATE ALKYLAT10N _ 
(H4^3,^PIMETm^Um)^XO-TETf^ 
ETHYUKA R PA MIC A C| P TERT-gum EST ER 

To a flame dried round bottom flask under a nitrogen atmosphere was added 

20 terahydrofuran (THF) (2 mL) and 1.1,1,3,3.3 hexamethytdisilazane (0.82 mL, 3.88 mmol). 
The mixture was cooled to 0°C and n-butyl lithium (1.48 mL of a 2.5 M solution in hexanes. 
3.72 mmol) was added dropwise via syringe. The mixture was stirred for 15 minutes and 
then cooled to -78°C. {1(SH5<)xo-tetrahydro-furan-2(S)-ylJ-2-phenyl^thyl}^rbamjc acid 
tert-butyl ester (0.52 g, 1.69 mmol prepared by the method of Fray, supra) dissolved in 

25 tetrahydrofuran (2 mL) was slowly added to the solution via syringe and the solution was 
stirred for 1 hour. A solution of the desired triflate, i.e. 3,3-dimethylbutyl triflate (0.92 g, 3.37 
mmol)(prepared according to the method of Beard, etal .. J Org Chem .. 28, 3673 (1973)) in 
tetrahydrofuran (2 mL) was added dropwise via syringe and the mixture was stirred for 2 
hours at -78°C. The mixture was quenched by addition of saturated aqueous ammonium 

30 chloride (NH 4 CI) (25 mL). Upon warming to room temperature, the mixture was diluted with 
ethyl acetate (40 mL), transferred to a separatory funnel, and washed with saturated 
aqueous NH 4 CI (2x40 mL), saturated NaHC0 3 (2x40 mL), and brine (40 mL). The organic 
layers were dried ( MgS0 4 ) and the solvent removed under reduced pressure. The resulting 
crude oil was chromatographed on silica gel (25g) eluting with 100 mL 5:1 hexanes/ethyl 

35 acetate followed by 400 mL 4:1 hexanes/ethyl acetate. This provided 0.36 g (50%) of the 
title compound. 

TLC: (4:1 hexanes/ethyl acetate) R<: 0.3. ! H NMR (400 MHz, CDCI3) :6 7.25 (m, 
7H), 6.92 (t, 1H, J= 7.5 Hz), 6.85 (d, 2H, J= 8.1 Hz), 4.67 (d, 2H, J= 6.0 Hz), 4.49 (t 1H, J= 
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5 9.6 Hz), 4.06 (m, 3H), 2.89 (m, 3H), 2.43 (m, 1H), 2.26 (m, 1H), 2.05 (m. 1H), 1.95 (m, 1H), 
1.37 (s f 9H). 

The product of Method H was converted to the title compound by procedures 
analogous to those of Methods A and B, from Example 1, except that quinoline-3-carboxylic 
acid is replaced with quinoxaline-2-carboxylic acid and methylamine is replaced with 
10 ammonia gas. 

EXAMPLE 6 

QUINOXALINE-2- CARBOXYUC ACID [1fS)-BENZYL^ISVCARBAMOYL-2(SW 
HYDROXY^I-HYDROXY-CYCLOHEXYLV-BUTYLI-AMIDE AND 

QU1NOXAUNE-2- CARBOXYUC ACID ri(S)-BENZYL-4IRWCARBAMOYL-2(S)- 
15 HYDRQXY-4-f 1 »HYDROXY-CYCLOHEXYLWBUTYL1»AMIDE 

METH OD I 

(1(SH4fSH1^YDROXY^YCLOHEXYL^-S-OXO-TETRAHYDRO>FURAN>2(S^ 
YL1-2>PHENYL-ETHYLVCARBAM1C ACID TERT-BUTYL ESTER 

20 To a solution of diisopropylamine (0.90 mL, 6.88 mmol) in THF (10 mL) at 0°C was 

added a solution of n-butyl lithium (2.7 mL, 6.71 mmol, 2.5 M in hexanes). The solution was 
stirred for 15 minutes, then cooled to - 78 °C. To this was added dropwise a solution of 
{1(SH^*o-tetrahydi^furan-2(SKyl>2-phe acid tert-butyl ester (1.0 g. 

3.27 mmol prepared as in example 2, method C) in tetrahydrofuran (10 mL) and the reaction 

25 was stirred an additional 30 minutes. To this was added the appropriate ketone, e.g.. 
cyclohexanone) (0.37 mL, 3.60 mmol), and the solution was warmed to ambient 
temperature. The reaction was quenched by addition of saturated aqueous bicarbonated 
NaHC0 3 ) solution and the mixture extracted with diethyl ether. The combined organics 
were dried over magnesium sulfate (MgS04), filtered and concentrated. Chromatography 

30 on silica gel gave a mixture of separable diastereomers of fl1(SH4(SH1-hydroxy- 
<*ctohexyl)-5*xo4etrahydro-fa^ acid tert-butyl ester 

(0.687 g) and{1(SH4(RM1-hydroxy^ctohexy^ 
ethyl}-carbamic acid tert-butyl ester (0.269 g) in 67 % overall yield. 

The products from Method I were converted to the title compounds by procedures 

35 analogous to those of Methods A and B, from Example 1 , except that quinoline-3-carboxy lie 
acid is replaced with quinoxa!ine-2-carboxylic acid and methylamine is replaced with 
ammonia gas. 
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5 EXAMPLE 7 

FLUORO-QU1NOLINE-3-CARBOXYUC ACID (1(S)>BENZYL^4fS)-CARBAMOYL- 
4^YCLQHPCYL^SUHYDRQXY-BUTYLUAMmf=Aian 

FlUQRQ^UINQUNE-3-CARBOXYLlQ ACIP (l(S)-BENZYm(RKCARBAMQYL- 
4-CYCLOHEXYL^(S)-HYPROXY-BUTYLMMiDE 

10 METHQP J 

{1(SH4(SH1^YPRQXY-CYClOHEm)^ 
YUI-2-PHENYt-^TmKCARPAMiq ACIP TERT-PUTYl ESTER 

To a solution of the title compound from Method I, Example 5, (1.38 g f 3.42 mmol) in 
benzene (40 mL) was added (methoxycarbonylsulfamoyl>-triethylammonium hydroxide, inner 

15 salt (Burgess reagent) (1.30 g, 5.47 mmol) and the solution was warmed to reflux for 2 
hours. The reaction was diluted with diethyl ether and washed with saturated aqueous brine. 
The organics were dried over magnesium sulfate, filtered and concentrated to give the crude 
elimination product This was directly dissolved in 5:1 tetrahydrofuran/methanol 
(THF/MeOH)(30 mL) and transferred to a Parr flask containing 10% palladium on carbon 

20 (Pd/C) (1 g). The mixture was hydrogenated at 35 psi for 1.5 hours, then filtered through a 
pad of Celite and the filtrate concentrated. Chromatography on silica gel yielded the title 
compound as a mixture of separable diastereomers {1(SH4(S)-(1-hydroxy-cyclohexyl)-5- 
oxo-tetrahydro-furan-2(S)-yl]-2-phenyl-ethyl}-carbamic acid tert-butyl ester (0.53 g) and 
{1(SH4(RH1^ydroxy-cyctohexyl)-5^)^ 

25 acid tert-butyl ester (0.29 g) in 62 % overall yield. 

The products from Method J were converted to the title compounds by procedures 
analogous to those of Methods A and B, from Example 1, except that quinoline-3-carboxylic 
acid is replaced with quinoxaline-2-carboxylic acid and methylamine is replaced with 
ammonia gas. 

30 EX A MPLE S 8-312 

The compounds from Table 1 were prepared according to the methods described 
above, substituting where appropriate the correct R 2 aldehyde, R 3 group (such as allylic 
halide, alkyl triflate, ketone, etc.), R 1 carboxylic acid or R 4 and R 5 amine where appropriate. 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


8. 


Quinoxaline-2-carboxy lie acid 

1 (S)-cyclohexylmethy l-2(S)-hydroxy-6- 

methyM(R)-methylcart)amoykheptyl)- 

amide 




455 


9. 


Quinoxaline-2-carboxylic acid 
(6-chloro-1 -cyclohexy lmethyl-2(S)- 
hydroxy^(S)HTiethylcart>amoyl-hept-6- 
enyl)-amide 






10. 


Quinoline-3-carboxylic acid 
f2fSV-hvdroxv-1 1 SWisobutvl-6-methvl- 
4(R)-methylcarbanK)yl-heptyl)-amide 


155-157 


414 


11. 


Quinoxaltne-2-carboxylic acid 

1 (S)-sec-t)uty l-2(S)-hy droxy-6-methy I- 

4fR V-meth vlcarbamovHieDtv I Vamide 


69-71 


415 


12. 


Quinoline-3-carboxylic acid 

1 (S)-cyck>hexy Imethy l-2(S>-hydroxy-6- 

mpth vUd/ R vlca rha movl-heot-6- 

enyl)-amide 




452 


13. 


Quinoxaline-2-carboxylic add 

1 (S)-cyctohexy Imethy l-2(S)-hydroxy-6- 

methv \-Ai R Vmethvlcarbamov l-heDt-G- 

enyl)-anrude 




453 


14. 


N-1(SVCydohexylmethyl-2(S>- 
hydroxy-6-methyW(R)- 
methylcarbamoy^heptyl)-5-phenyl- 
nicotinamide 


115-119 




15. 


Quincrfine-3-carboxylic acid 1(S)- 

benzyl-2(SHiydroxy-6-methyl-4(R)- 

methytcarbanrx>yWieptyl)-amide 


162-163 




16. 


Quinoxaline-2-carboxylic acid 
1 (S)-cyclohexylmethyk4{R)- 
dimethy!carbamoyl-2(S)-hydroxy-6- 
methyl-hept-6-enyl)-amide 




467 


17. 


Quinoline-3-carboxyIic acid 

1 (S>-cyclohexy lmethy»-2(SHiydroxy-6- 

methyk4(S)-methylcart)amoyl-heptyl}- 

amkJe 


171-175 


453, 
436 


18. 


Quinoxaline-2-cartx>xylic acid 

1 (S>-cydohexy Imethy k2(S)-hydroxy-6- 

rnethyW(S)-methylcart)amoyl-heptyl)- 

amide 




455, 
437 


19. 


lsoquinoiine-4-cartx>xylic acid 

1 (S)-cyclohe)cylmethy l-2(S)-hydroxy-6- 

rnethyM(S)-methylcarbamoyl-heptyl)- 

amide 


180-182 


454 


20. 


QuinoJine-3-carboxylic acid 
(4(R)-carbamoyH (S)-cydohexy ImethyK 
2(S)^ydroxy-6-methyl-heptyl)^mide 


186-188 


440. 
478, 
423 
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TABLE 1 


| EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


21. 


Quinoline-3-carboxv lie acid (5- 
cyclohexyM (S)-cyclohexylmethyl-2(S>- 
hydroxy^(R)-methylcarbanrK>yl^ntyl)- 
amide 


170.5-172.5 


494 


£.£ . 


Quinoline-3-carboxvlic acid 1fSV- 
cyc)ohexylmethy(-2(S>-hydroxy-6- 
methyt-4(R)-methylcarbamoy^heptyl>- 
amide 




454 




Oijirtftlinpk~^-ofliivwv1if* ariri 

1 (S)-cyclohexy lmethyf-2(S)-hydroxy-6- 

methyM(S)-methylcarbamoyl-heptyl)- 

amide 

Ml 1 IIUv 


200-201 5 


454 


24. 


Quinoline-3-carboxylic acid 

1 (S)-cy dohexylmethyt-2(S)-hydroxy- 

4f R Vmeth vlcarbarnovl-5-ohen v U 

pentyl)-amide 


199-200.5 


488 


25. 


Quinoxaiine-2-cartx>xylic acid 

1 fS V*CTclohexvtiTiethvl-2fSVhvdroxv- 

4(R)-n^thylcart>amoyl-5-phenyl- 

pentyl)-amide 


109-110.5 


489 


26. 


Quinoline-3-carboxylic acid 

1 ( S Vbenzvl-4f R*-butvlcarbamovL2f S V- 

hydroxy-6-methyW>eptyl)-amide 


142-144 j 


490, 
417 


! 27. 


Quinoline-3-carboxylic add 

1 ( SVbenzvL^RVo/clobutvlcarfoamovl- 

2(S)-hydroxy-6-methyl-heptyl)-amide 


148-150 


488, 
417 


28. 


Quinoline-3-carboxylic acid 

1 (S)-benzy W(R)-benzy Icarbamoyl- 

2(S)-hydroxy-6-methyWieptyl)-amide 


158-162 


524, 
417 


29. 


Quinoline-3-carboxylic acid 
1(SH>enzy(-4(R)- 

<^ctopropylcarbamoy»-2(S)-hydroxy-6- 
methyWieplyl)-amde 


174-179 


474 


30. 


Quinoline-3-cartx>xyiic acid 

1 (S>-benzy l-2(S)-iTydroxy-6-rnethy i- 

4(S)-rnethylcarbarrx)yl-heptyl)-amide 


190-192.5 


448 


31. 


Quinoline-3~carboxyltc acid 

1 (S)-benzy r-4(R)-ethy tcarbamoy k2(S)- 

hydroxy -6-methyRiepty1>-amide 


175-176 


462 


32. 


Quinoline-3-carboxylic acid 

1 (S)-benzyl-2(SHiydroxy-6-methy l- 

4(R)-propylcart)aiT>oyl-heptyl)-arTude 




476 


33. 


Quinoline-3-cartooxylic acid 
[1-benzyk2(S)-hydroxy^{RH2- 
hydroxy-ethylcart>amoyl)-6-m^yl- 
heptylfamide 


158-162 


478 


34. 


Cinnoline-4(R)-carboxylic acid 
. 1(S)-benzyi-2{S}-hydroxy-6-methyl- 
4(R}-methylcarbarnoyl4ieptyl)-amide 


185-186.5 


449 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


35. 


lsoquinotine-4-carboxylic acid 

1 (S)-benzyt-2(S)-hydroxy-6-methyl- 

4(R>-methylcarbamoyl-heptyl)-amide 


200-201 


448 


36. 


Quinoxaline-2-cart)oxylic acid 

1(S)-ben2yl-2(S)-hydroxy-6-methyl- 

4/Rl-methvlcarbamovl-heDtvlV-amide 


166-167 


449 


37. 


N-1 (S)-Benzyl-2(S)-hydroxy-6-n>ethy!- 

4{R)-methyicart)amoy»-heptyl)-5- 

bromo-nicotinamide 


184.5-185.5 


478 


00. 


ijuinoiiiit^o^oiuuAyiio ouu 

1 (R)-cyclohexylmethy l-2(RHiydroxy-6- 
n^thyM<S)-fTOthylcarbarTK)yWiepty!)- 

CtfTlKJt* 




454 


39. 


Quinoxaline-2-cart>oxylic add 
[1 (SH4-benzy toxy-benzy l)-2(S)- 

hv/rl rr\ rrwath vL-d f R \- 
liyUI wAj^O-f IICU Ij r*#^r\/" 

methylcarbamoyl-heptyn-amide, 


196-197 


554 


40. 


Quinoline-3-carboxylic acid 

hydroxy-6-methyl-4(R)- 
methytearbamoyWieptyO-amide 


178-179 


555 


41. 


lsoquinoline-1-carboxylic acid 
4(R>-methylcart)arnoyl-heptyl)-amide 


178-179 


448 


42. 


Quinofine-4-carboxylic acid 

1 Vbenzvk2f S V4wdroxv-6-methvl- 

4(RHnethylcarbamoyl-heptylVamide 


189-192 


448 


43. 


Quinoline-6-carboxylic acid 

1fSV-benzvt-2fSV4ivdroxv-6-methvk 

4(R)-methylcart>amoyl-heptyl)-aniide 


165-167 


448 


44. 


Quinoline-3-carboxylic acid 
[2(S)-hydroxy-1 (SH44>ydroxy-benzyl>- 
6-inethyM(R)HDethylcarbamoyl- 
heptyO-amkle 


220.5-222.5 


464 


45. 


Quinoline-2-carboxyIic acid 

1 (S)-benzy»-2(SHiydroxY-6^thyL 

4(R)-methylcarbamoyl-heptyl)-amide 


160-161.5 


449 


46. 


Naphtha!ene-2-carboxylic acid 
1 (S)-benzyl-2(S)-hydroxy-6-fnethy 1- 
4<R)-methykarbamoy»-heptyl)-amide 


218-220 


447 


47. 


Quinoline-3-carboxyitc acid 

1 (S)-benzyl-5-cyclohex-1-enyk2(S)- 

hydroxy^RHrethykarbamoyl-pentyl)- 

amide 


172-174 


486 


48. 


Quinoline-3-carboxylic acid 

[1 (Sy-benzyl-2(SHiydroxy-6-methyl- 

4(RH3-methy*-butylcarbamoyl>- 

heptyl}-amide 


153-154 


504 



WO 98/38167 PCT/US98/01568 

-63- 



j TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 




OiiinnYaline-2-carfooxvtic acid 

1 (S)-benzy l-2(S)-hydroxy-6-methy I- 

4{S)-niethylcart>an^ykieptyl)-amide 


157-163 


449 




Trifli trtiT>-m^tH£)nA<«!.itfnnif* arJH 

1 IlilUwl 1 fCU Mil IwOMIIWI llw OwtVJ 

4-{3(SHiydroxy-7-methyl-5(R)- 
methylcarbamoyl-2(SH(quinoline-3- 
ca rhnnvlVam ino Voctv IV 
phenyl ester 


168-170 


596 


51. 


TrifluoroHrathanesulfonic acid 

methylcarbamoyl-2(SH(quinoxaline- 
2K^rbonyl)-amino}-octyl}-phenyl ester 




597 


ii CO 


wuirK3iinc*»>-coi uuxyiiu auu 

1 (S)-ben2yK5-cyck)hexyl-2(S)-hydroxy- 
4(R)HTiettiylcarbafTOyl-pentyl)-amide 


185-187 


488 


CO 

t>o. 


LiUinoxaiin©-/:-voi uuAyut; ouu 

1 (S)-benzyl-5-cyctohexyl-2(SHiydroxy- 

4(R)-methylcarbanfK)ykpentyl)-amide 


1 ^9-1 XL 

1 OA" 1 O** 


489, 
471 


54. 


lsoquinoline-3-carboxylic acid 
4(R)-niethylC3rt)anx)y^ntyl)-amide 


150.5-151.5 


488 


55. 


N-1 (S)-Benzyi-5-cyclohexyl-2(S)- 
hydroxy^(RHrothylcarbamoyl-pentyl)- 


199-200.5 


518 


56. 


Quinoline-3-carboxy lie acid 1(S>- 
benzyW(S)-hydroxy-6-methyM(R)- 
prop-2-y nylcarbamoy»-heptyl)-amide 




472 




Oi linrtlinck-^-z^JirHowlif* ar*ki 
VWUlf lUiii its-o-t-aj uwAyiiw auu 

1 (S)-cycJohexylmethyl-2(S)-hydroxy- 

4(R)-hydroxycarbamoyl-6-methyl- 

heotvlV-amide 




456, 
438. 
423 


58. 


Quinoline-3-carboxylic acid 2(Sy 
hydroxy-1 (SH^-methoxy-benzy l)-6- 
nr^myl^Rhmethylcarbamoyl-heptyO- 

ai i if\*w 


176-177 


478 


59. 


lsoquinoline-3-carboxylic acid (5- 
cydohexy H (S)-cyclohexylmethy»-2(S)- 
hydroxy^RjHfnethylcarbamoyl-pentyl)- 
amide, 


205-207 


494 


60. 


5-Bromo-N-(5-cyclohexy H (S)- 

cyclohexylmethyl-2(S)-hydroxy-4(R)- 

methylcart>amoyl-pentyl)-nicotinamide 


173.5-175 


444 


61. 


Quinoxaline-2-cartx>xylic acid 
[2(S)-hydroxy-1(SH4-methoxy- 
benzyl)-6-methyW(R)- 
rrothylcarbamoyl-heptylj-amide 




479 


62. 


lsoquinoline-4-cartx>xylic acid 
(5-cyclohexyM (S)-cycJohexyimethy I- 
2(S]hhydroxy-4(R)-methylcarbamoyl- 
pentyl^amide 


220.5-224 


494 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


63. 


Quinoline-2-carboxylic acid 

1 (S>-toenzyl-5-cyclohexy l-2(S)-hydroxy- 

4(R)-methylcart)amoyl-pentyl)-amide 


120-122 


486 


64. 


lsoauinoline-4-carboxvlic acid 

1 (S)-benzy l-5-cyclohexyl-2(S)-hydroxy- 

4(R)-rnethytcarbamoyl-pentyI)-amide l 


177-180 


488 


65. 


Quinoxaline-2-carboxylic acid 

6-mettiyM(R)-rnethylcarbamoyl- 
heptylj-amide, 


170-172 


465 


DO. 


Oiitrmyalinf^^-i^arhfwvHr arid 

(6-cydohexyl-1 (S>-cyclohexylmettiyl- 
2(SHiydroxy-4(R)-methylcart)amoyl- 
pentyl)-amide 




496 


fi7 I 
Of . 


Oi linrvlinA-'^-r^rhnYvlir' ariH 

[1 (SH4K^loro-benzyl)-2(SHiydroxy-6- 

methyM(R)-me%lcarbajTX>yl-heptylJ- 

amide 


212 5-213 5 


482 




Oi linnyfllinpk-^-^arhoYvlip arid 

VnUII HiAOlll IC^&^OI WAj llv OwtU 

[1(SH4^loro-benzyl)-2(S)-hydroxy-6- 

methyr-4(R>-fT>ethylcarbamoyl-hepty[}- 

amide 




483 


fiQ 


Oiiinnfinp-'^-^srtviwtip ariri 

1 (S)-cy dohexy Imethy l-2(S)-hy droxy-7- 

methyM(R)-methylcarbamoyl-octyl>- 

amide 


173 5-175 


468 
450 


70. 


Ouinoxaline-2"Carboxvlic acid 

1 (S)-cyclohexylmethyk2(S)-hydroxy-7- 

methyl^R)-methylcarbamoyM)ctyl)- 

amide 


78-80 


470 


71 


QuinoJine-3-carboxvlic acid 

[1 (SH4^loro-benzyl)-5-cyclohexy I- 

2(S)^ydroxy^R)-methylcarbamoyl- 

pentyQ-amide 


198-201 


522 


72. 


Quinoxaline-2-carboxylic acid 

[1 (SH4-chloro-benzyl)-5-cyclohexy I- 

2(S)^ydroxy-4(R>-methylcarbamoy^ 

pentyO-amkte 




523 


73. 


Quinoline-2-carboxylic acid 
[1(SH4^!oro4)enzyl)-6-cydohexyl- 
2(SHrydroxy^(R)-rT«thylcarbamoyl- 
pentyO-amide 




522 


74. 


Benzofuran-2-carboxylk: acid 

1 (S)-ben2y»-2(S)-hydroxy-6-methyl- 

4(R)-methylcarbamoyl-heptyl)-amide 


181-183 


437 


75. 


N-1 (S)-Benzyl-2(S)-hydroxy-6-methy I- 

4(RHnethylcarbamoyl-hepty!)-5,6- 

dichloro-nicotinamide 


195-196 


466. 
432 



-65- 



r TABLE 1 j 


EXAMPLE 


NAME 


M.P. <°C) 


LRMS 


76. 


Quinoline-3-carboxylic acid 

l (o)-TOnzyhz{o>-nyaroxy-f-nieTnyi- 

4(RHnethy!carbarTOyl^)c^l)-amide 


188-190 


462 


77. 


N-1 (S)-BenzyJ-2(S>-hydroxy-7-methyl- 
4(R)HTiethylcarDamoyl-octyl)-5-DrorTK>- 
nicotinamide 


188-189 


490 


78. 


5 f 6,7,8-Tetrahydro-quinoline-3- 
cart)Oxytic acid 

1 (S)-benzy W(S>-hydroxy-6-methy I- 
4(R)-methylcarbarTK)yWieptyl>-amide 


142.5-144.5 


452 


79. 


Quinoxaline-2-carboxylic acid 

1 (SH)en^yl-2(S>-hydroxy-7-methy^ 

4(R)-methylcart)arTX)yl-o^lVamkJe 


147-149 


463 


80. 


Quinoline-2-carboxylic acid 

1 (S)-benzy ^2(SHlyd^oxy-7-methy^- 

4(R)-methylcarbamoyl-o<^l)-arnide, 


156-158 


462 


81. 


lsoquinotine-4-carboxyiic acid 

1 (S)-benzy^2(S}-bydroxy-7-methyk 

4(R>-methykart>ariK)yk^l)-amide 


199-202 


462 


82. 


Quinoxaline-2-cartx>xyiic acid 
[1(SH3,4-dichk)ro-benzyl)-2(S)- 
hydroxy-6-methyU4{R)- 
methylcarbamoyWieptyll-amide 




517, 
483 


83. I 


Benzo{blthiophene-2-cartx)xylic acid 

m * /-x \ * I Af/>v | -t ^ — At- . ,1 

1 (S)-benzyl-2(S)-nydroxy-o-metny k 
4(R)-methylcarbamoyl-heptyl)-amide 


179-181 


453 


84. 


2-Methyl-quinoline-3-cartx)xylic acid 
1 (S)4)enzyH2(S)-nydroxy-o-metny»- 
4(R)-methyicart>amoyl-heptyl)-amide 


225-226.5 


462 


85. 


6,7-Dimethoxy-quinoline-3-carboxylic 
acid 

1 (S)-benzyl-2(S)-hydroxy-6-fnethyl- 
4(R)-fTOttiylcarbamoyi-heptyl)-amide 


211-214 


508 


86. 


6 J-Difluoro-quinoline«3-cartx)xyljc acid 
1 (S)-benzy l-2(S)-ny droxy-o-metny i- 
4(R)-methylcarbanrK>yi-heptyl>-amide 


187-189 


484, 

WD 


87. 


1 H-Benzoimidazole-2-cartoxylic acid 
1 (S)-benzy»-2(S>-hydroxy-6-methy I- 
a( RVmethv Icarba mov l-heptylVamjde 


136-140 


437 


88. 


5-Methyl-pyrazine-2-cart)oxylic acid 
1 (S)-benzyl-2(S)-hydroxy-6-methyK 
4(RVmethylcart)anx)yl-heptyl}-amide 


171.5-172.5 


413 


89. 


Quinoline-3-carboxylic acid 

11 (SH4-fluoro-benzyl)-2(S)-hydroxy-6- 

me%M(R>-methylcarbamoyi-heptyll- 

amide 


184-186 


466 


90. 


Quinoxaline-2-cart)oxylic acid 

11 (SH4-fluoro-benzy l)-2(S)-hydroxy-6- 

methyW(R)-methylcarbarnoyi-hepty[}- 

amide 


153-156 


467 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


91. 


5-Ch!oro-1H-indole-2-carboxylic acid 

1 /Q\-hj3nTvL9^\-huHrnvv/_A-jTvothvL 
i io/~uci iz.yi-^^o/^iyuiOAy^Tiicuiji- 

4(R)Hfnethy>carbamoyMieptyl)-amide 


245-247 


470 


92. 


Quinoxaline-2-carboxylic acid 
i ^o/-oeriiyi- £ f^r\/-i^ii uamoyi-z^o/- 
hydroxy-7-methyl-octyl>-amide 


194-194.5 


449, 


93. 


2-Methoxy-quino!ine-3-cartx>xylic acid 
1 (o)-08nzyhz(o)^yarDxy-oHTOtriyK- 
4(R)-methylcart>amoyMieptyl)-amide, 


175-181 


478 


| 94. 


5,6-Oichloro1 H-benzoimidazole-2- 
carboxylic acid 1 (S}-benzyl-2(S)- 
hydfoxy-6-metnyl-4(R)- 
methylcarbamoyWieptyl>-ai7iide 


114-117 


505 


95. 


Benzothiazole-2-carboxy lie acid 
1 (S)-benzy L2(S)-hydroxy-6-methy»- 
4(R)H7>etnylcarDamoyHieptyl)^miae 


86-89 


454 


96. 


7,8-Oifluoro-quinoline-3-carboxylic acid 

1(S)-benzyl-2(SHiydroxy-6-methyl- 

4(R)H7)6tnyicaiuarTK)yi^epiyi)^miae 


179-182 


484 


97. 


6 f 7,6-Trifluoro-quinoline-3-carboxylic 
acid 

1 (S)-benzyl-2(S)-hydroxy-6-methy I- 
4( k )-metny icaroamoy f-nepty i j-amioe 


156-161 


502. 
484 


98. 


5 t 8-Dimethyl-quinoline-3-carboxylic 
add 1(S)-benzyl-2(S)-hydroxy-6- 
mettiyM(R)-methylcarbamoyWieptyl)- 
amkJe ' 


197-199 


476 


99. 


Quinoxaline-2-cartx>xylic acid 

1 (S)-benzy M(R)-buty Icarbamoy k2(S)- 

hydroxy-7-methyl-octyi>-amide 


103-106 


505 


100. 


Uuinoiine-o-carDoxyuc acta 
[1 (SH3.4-dichlon>4)enzyl)-2(S)- 
hydroxy-6-methyW{R)- 
methy Icarba moy l-bepty f]-amid e 




9 ID 


A A4 

101. 


o,o t i ,o- 1 etranyaiXH?uinotine-a- 
cartx>xylic acid 

1 (S)-benzyl-2(S)-hydroxy-7-methy I- 
4(R)nrTiethylcarbarnoyl-octyl)-arriide 


lOy.D-1 f 


WD 


102. 


Quinoline-3-carboxyiic acid 
1 (S)-ben2yk5-cyclopenly k2(S)- 
hydroxy-4(RHrnethylcajl3amoyl-penty 
amide 


176-178 


474 


103. 


Quinoxaline-2-carfooxytic acid 
1(SH>enzy»-5-cyclopenty».2(S>- 
hydroxy-4(R)-nnethylcarbamoy^pentyl)- 
amide 


120-122 


475 


104. 


N-1 (S>-Benzy^5-cydopentyl-2(S)- 

hydroxy-4(RHnethylcarbamoyi-pentyl)- 

5-bromonicotinamide 


194-198 


504 
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| TABLE 1 


EXAMPLE 


NAME 


M P t°C*\ 
Wl.r • \ V»J 


LRMS 


105. 


5,6,7.8-Tetrahydro-quinoIine-3- 
cartx>xylic acid 1(S)-benzyl-5- 
cyctopentyk2(S)4iydroxy-4(R)- 
rnexnyicarDarTOyhpeniyi^a 


143-146 


478 


106. 


Quinoxaiine-2-carboxy lie acid 

1 (S)-benzy W(R)-cart>amoyl-5- 

cyctopentyl-2(S>^ydroxy-pentyl)-amide 


217-219 


461, 
444 


107. 


oJ-Dihydro-oH-II jpy nndine-3- 
carboxylic acid 

1 (S)-benzyk2(S)-hydroxy-7-methyl- 
4(K)-metnyicait>amoyKx^i)-amide 


154.5-156 


A CO 

452, 
349 


108. 


Quinoxaline-2-carboxylic acid 
[1(SH4.^ffluoro<ydohexylmethyl)- 
2(S)-nydroxy-o-fnetnyl-4(R)- 
methylcarbarroyl-heptyll-amide 


95-98 


491. 
473 


109. 


Quinoxaline-2-carboxylic add 

[1 (SH4.4-difluoro-cyclohexy Imethy \y 

2(S)-nydroxy-7-fnetnyt-4(K)- 

methylcarbamoyl-octyO-amide 


95-98 


506, 
488 


110. 


Quinoxaline-2-carboxy lie acid 

1 (o)-Den2yi-4{K)^inyicaii>arrx)yH^(o>-- 

hydroxy-7-methyl-octyl)-amide 


129-133 


478 


111. 


Quinoxaline-2-cart>oxylic acid 

1 (S)-benzyl-2(S)-hydroxy-7-methyl- 

4(R)-propy!carbaiTK)yl-octyl)-amide 


125-130 


492 


112. 


Quinoxaline-2-carboxylic acid 
1(S)-benzyl-4(R)- 

cyctopropylcarbamoy^2(SHiydroxy-7- 
metny i-ociy i /-a rrucie 


168-169 


490. 
472 


113. 


Quinoxaline-2-cartx)xylic acid 

1 (S)-benzy M(R)-cydobutylcarbamoy ^ 

z\oj-nyoroxy- r -rneiny rociy i /-arnioe 


148-150 


504, 
486 


114. 


Quinoxaline-2-carboxylic acid 
[1(SH4-difluoromethoxy-benzyl)-2(S)- 
hydroxy-7-methyl-4(R)- 
methylcart)amoy(-octyi}-amide 


151-154 


530 


115. 


4-{3(S)-Hydroxy-7-methyk5(R)- 
methylcart)amoyl-2(SH(quinoxaline- 
2-carbonyl)-amino]-octyl}-ben2oic acid 
methyl ester 


87-95 


508 


116. 


Quinoxaline-2-carboxy lie acid 1(S)- 

benzyM-carbamoy^2(SHiydroxy- 

butylj-amide 




379 


i 117. 


6,7,8-Trifluoro-quinoline-3-cartx)xyfic 
add 

1 (S)-benzy l-2(S)-hydroxy-7-methy 1- 
4(R)-methylcarbamoy»-octyl)-amide 


206-207 


516. 
498 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


118. 


6.7,8-TrifluoftMiuinoline-3-carboxylic 

OwKJ 

1(S)-benzyM(R)-carbatnoyl-2(S)- 
hydroxy-7-methyl-octyl)-amide 


205-206 


502, 

HOD 


i iy. 


D.o^uniuofo-quinoune-^-carDoxyiic acia 
1 (S)-benzyl-2(S)-hydroxy-7-nrethyk 
4(R)-methylrarbamoyl-oc^yl)-amide 


4 no inn 

1 98-200 


a no 
498 


a in 
120. 


6,8-Difluoro-quinoline-3-cartx)xylic acid 

1(S)-benzyM(R)-carbamoyl-2(S)- 

hydroxy-7-methyl-octyl)-amide 


188-190 


A t%A 

484, 
467 


121. 


Quinoxaline-2-carboxylic acid 

1 (S)-ben2yM(R)-butylcarbamoyk5- 

cydopentyl-2(S>-hydrDxy-pentyl)-amide 


102-104 


517. 
499 


122. 


6-Methyl-pyndine-2-carboxylic acid 
1 (S>4>enzyh2(SHiydroxy-6-metny h 
4(R)-rnettiyteart)amoyl-heptyl)-amide 


74-76 




123. 


QuinoxaJine-2-carboxylic acid 

1 (S)-oenzyl-2(S)-nydroxy-d-metny V- 

4(R)-methylcait)amoyk>onyl)-am}de 


145.5-146.5 


477 


124. 


QuinoxaJine-2-carboxylic acid 
1 (S)-benzy W(R)-cart>amoyk2(S)- 
hydroxy-8-methyl-nonyl)-amjde 


163-165 


463 


125. 


Quinoxaline-2-carboxylic acid 

1 (S)-biphenyM-ylmethyt-2(S)-hydroxy- 

7-rn^hyW(R)-fT)ethylrarbarnoyl-octyl)- 

amide 


123-125 


539. 
521. 

CAQ 

ouo 


126. 


Quinoxafine-2-carboxylic acid | 

i(o)H)enzyi-4(K|-carDaiTK)yH2(o)- 

hydroxy-7-methyk>ct-6-enyl)-amide 


168-170 


447, 


127. 


Quinoxaline-2-carboxylic acid 

/O/CUtuMmvuJLm&tKuUI/DL 

{z [ oj-ny aroxy-o-fiieuiy i-^t k j- 
methytearbamoy I- 1 (S)-naphthalen-2- 
ylmethyl-heptylVamide 


121-123 




128. 


Quinoxaline-2-carboxylic acid 
i (o)-oenzy i-4( k /-carDamoyh^io)- 
hydroxy-7 t 7-dimethyk)ctyi)-amide 


77-79 


463. 

AAG. 


129. 


Quinoxaline-2-carboxylic acid 

1 (S)-ben2y^2(S)-hydroxy-7 ? 7-dimethyl- 

4f R Vmeth v lea rba movt-octv 1 Vamide 


195-199 


477, 
459 


130. 


QuinoxaIine-2-carboxylic acid 

1(S)-benzyM(R)-carbamoyl-2(S)- 

hydroxy-5-phenyl-pentyl>-amide 


168-172 


469. 
452 


131. 


Quinoxatine-2-carboxylic acid 
1(S)-biphenyM-ylmethyU(R>- 
carban^l-2(SHiydrDxy-7-fTOthyl- 
octyi)-amide 


205-206 


508 


132. 


Quinoxaline-2-carboxylic acid 
[1 (SH>enzyl-5-<4,4-dffliioro- 
cyclohexyl)-2(S)-hydroxy-4(R)- 
methyk^rbamoyH^ntylj-amide 


170-172 


525, 
507 
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TABLE 1 I 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS I 


133. 


Quinoxaline-2-carboxyiic acid 
1(S>-benzyW(R)-carbamoyl-5-<4,4- 
dffluoro-cyciohexyl)-2(S)-hydroxy- 

nanhi ll-amiHa 

^eiuyij-aiiiiuc 


174-176 


511. 
493 


134. 


Quinoxaline-2-cart>oxyIic acid 
[1(SH3-fluoro-benzyl)-2(SHiydroxy-7- 
methyM(R)-methylcart)arTOykxAyl}- 
amiae 


158.5-159.5 


481. 
463 


135. 


Quinoxa!ine-2-cartx)xylic acid 
4(R)-carbamoyH (SH3~fluoro-benzyl}- 
z(o)-nyaroxy-/HnwinyK)ciyij^mKj 


191-191.5 


467. 
449 


136. 


QuinoxaIine-2-carboxylic acid 

1 (S>-benzyl-2(SHiydroxy-7-methyl- 

4{R>-methy!carbannoy»-oct-6-enyl)- 

amide 


65-68 


461. 
443 


137. 


6,7,8-Trifluoro-quinoline-3-cart)Oxylic 
acid 1(S)-benzyl-2(S)-hydroxy-7(S)- 
meuiyMf\ K/-meuiy icaruamoy rfionyij- 
amide 


158-161 


541, 
523 


138. 


Quinoxaline-2-cartoxylic acid 
1 j-oenzy h^nrvT-varDamoy rzio j- 
hydroxy-7(S)-methykionyl)-amide 


185-187 


446 


139. 


Quinoxaline-2-carboxyiic acid 

i (o)-Denzy i- / -nuor o-z^o/-iiyuroAy- / - 

methyM(R)-methylcarbanrK>yl-octyl)- 

amide 


148-150 


482. 
463 


140. 


Quinoxaline-2-carboxylic acid 
2(SHiydroxy-7-methyk>ctylVamide 


184-186 


467. 
449 


141. 


Quinoxaline-2-carboxylic add 

l lO/^Uvi icy fc\\j ij ui ua y • icu iy ~ 

4(R)-methylcart)amoykK)nyl)- amide 


137-139.5 


478 


142. 


Quiroxaline-2-carboxylic acid 

1 f Q\_Hoti7vI_A/R \_HimArh\/k^arhamnvU 
I io r*Jd icy i *t^r\ f^iu i icu ly iwoi uai i ivy ~ 

2(SHiydroxy-7-rothyk)ctyl)-amide 


68-70 




143. 


7 ? 8-Dif!uoro-quinoline-3-carboxylic acid 
1(S)-benzyl-2(S)-hydroxy-4{R}- 
methylcarbamoyl-5-phenyl-pentyl)- 
amide 


175 
(Dec.) 


518. 
500 


144. 


7,8-Dffluoro-quinoline-3-carboxylic acid 
1 (S)-benzyl-2(S)-hydroxy-7-methyl- 
4(RHrethylcarbarrx>ylH3Ctyl)-amide 


198-201 


498. 
480 


145. 


8-Fluoro-quinoline-3-cart>oxylic acid 
1 (S)-benzy»-2{S>-hydroxy-7-mett^ 
4(R)-n^thylcart»arTOyt-octyl>-amide 


179-183 


480. 
462 


146. 


Quinoxaline-2-carboxylic acid 
1 (S)-benzyl-2(S)-hydroxy-4(R)- 
methytearbamoyl-non-6-enyl)-amide 


130-132 


462. 
448 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 




uuinoxaiine-/-carDoxyiic acxi 
1 (S)-benzyl-4{R)-carbamoy k2(S>- 
hydroxy-non-6-enyl)-amide 


A C A A CC 

154-155 


A AO 

448, 
430 


14o. 


7,8-Difhjoro-quinoline-3-cartxDxylic acid 

1(S)-benzyl-4(R)^arbamoyl-2(S)- 

hydroxy-7-methy^octyl)-amide 


188-190 


485, 
467 


149. 


8-Fluoro-quinoline-3<arboxylic acid 
1 (S)-benzyM(R)-carbamoyl-2(S)- 
hydroxy-7-mettiyl-octyl)-amkje 


192-196 


466. 
449 


150. 


Quinoxa!ine-2-cartx>xylic acid 
1 (S)-benzyM(R)-carbamoyl-2(S)- 
hydroxy-nonyl)-amtde 


188.5-189.5 


450 


151. 


2(SH2(S)-hydroxy-4-pheny W(S)- 
[(quinoxaline-2-carbonyl)-amino}- 
butyf}-N1 ,N4-dimethyksuctinamide 


178-180 




152. 


Quinoxaline-2-carboxylic acid 

1 (S)-benzyM(R)-ethylcarbamoy>-7- 

fluoro-2(S>-hydroxy-7-methyl-octyl>- 

amide 


105-108 


496 


153. 


Quinoxafine-2-carboxylic acid 
1(S)-benzyM(RH^IcarbamoyJ-7- 
fluoro-2(S)-hydroxy-7-methyk)ctyl)- 
amide 


110-112 


523, 
505 


AIT A 

154. 


Quinoxaline-2-carboxylic acid 
[7-fiuoro-1 (SH4-fluoro-benzy l)-2(S)- 
hydroxy-7-methyW(R)- 
nriethytea/barnoyl-octylJ-arnkJe 


145-147 


499 


155. 


Quinoxafine-2-cart>oxylic acid 
^(RHarbamoyl-ltSHS.^ichloro- 
benzyl)-7-fluoro-2(S)hhydrDxy-7- 
roethyl-octyl}-amide 


206-207 


536, 
518 


156. 


7,8-DifluorD-quinoline-3-carboxylic acid 
[4{R)-carbamoyH(SH3.4^ichloro- 
benzyl>7-fluoro-2(S)-hydroxy-7- 
rneuiy hociy i j-amKje 


187-189 


571 


157. 


Quinoxaline-2-carboxylic acid 
(4(R>-cart)amoyl-2(S}-hydroxy-7- 
methyM (S)-phenethy l-octyl)-amide, 


223-225 


478 


IwO. 


[4(R)-carbamoyl-7-fluoro-1 (SH4- 

fluoro-benzyl)-2(S)-hydroxy-7-methy»- 

octylj-amkte 




445 


159. 


Quinoxa)ine-2-carboxylic acid 
[4(R>-carbamoyl-7-fhJoro-1 (SH4- 
fluoro-benzyl)-2(S)-hydroxy-7-methyl- 
octyl}-amkte 




520 


160. 


Quinoxaline-2-carboxylic acid 
[1 (SH>enzyf-7-fiuort>2(S)-hydroxy-7- 
methy M<RH4-niethy l-piperazine-1 - 
rarbonyl>octyl}-amide, 




551 
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j TABLE 1 I 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


1154 

ID 1 . 


iinAVQiSnA_0_C4fhAvu IS/* o/*ii4 

uuinoxann^z-caiDuxync acia 
[1(S>-benzyM(R)-carbamoyk2(S)- 
hydroxy-5^tetrahydro-pyrar>-4(R>-yl)- 
penry 1 j-a mice 




Hi 1 , 

459 


162. 


Quinoxaline-2-carboxylic acid 

[1 (S)-benzyl-7-fluoro-2(S)-hydroxy-7- 

methy l-4(RHpiperidine-1 -carbonyl)- 

octytj-amiue 




536 


163. 


Quinoxaline-2-carboxylic acid 

[1 (S>-benzyk7-fluoro-2(S)-hydroxy-7- 

nrtetnyh4(K)^rnorpnoiinG-4-cartx)nyi)- 

octylj-amide, 




537 


164. 


Quinoxaline-2-cartxDxyhc acid 

[1 (S)-benzyl-3-(2-carbamoyMndan-2- 

yi)-2(o>-nyaroxy-pfx>pyi)-amide 


90-100 


481, 
464 


165. 


Quinoxaline-2-cartx3xylic acid 
1 (S)-benzy«(S)-hydroxy-4(R)- 
metny icaruamoyh r -pnenywiepi-o- 
eny!)-amide 


212-216 
(Dec.) 




166. 


Quinoline-2-carboxylic acid 

i \o |-Denzy r*Hi\ j-caruamoy k- / -nuoro- 

2(S)-hydroxy-7-methyk)ctyl>-amide 


163.5-165 


466. 

AAQ 


167. 


6,7-Dihydro-5H-l1 )pyrindine-3- 
carDoxyiiC acia 

1 (S)-benzyM(R)-carbamoyl-7-fluoro 
2(S)-hydroxy-7-methyk)ctyl)-amide 


175-178 


456 


ibo. 


vjuinoxaiine-z-carDOxyiic acia pioj- 

benzyM-carbamoyM(S)-cyclohexyi- 

2(SHiydroxy-butyl)-amide; 




HO 1 , 

444 


ICQ 1 

Toy. 


uuinoxaiine-z-caruoxyiic acia 1 i\o/- 

beruyl-4^rbamoyl-4(S)-cyciohexy^ 

2(S)-hydroxy-butyl)-amide 


1 / O- 1 OU 


HO 1 , 

444 


1 #u. 


uuinoxaiincrvc-caruoxyiic aciu ^ i^o/~ 

benzyM-cart>amoyk4{S>-cyctohexyk 

2(S)-hydroxy-butyl)-amide 


99Q_9^9 


447 
**** # 


4*74 


Uuinoxaiine-z-caruoxyiK/ acia \ ' 

benzyM-cartjamoyl-4(S)-cyclopentyl- 

2(S)-hydroxy-butyl)-amide; 


1 9R-1 9ft 


447 


172. 


Quinoline-3-cartxDxylic acid 

1 (SH)enzyl-4(R)-carbamoyl-7-fluoro- 

2(S)-hydroxy-7'^nethyl-octyl)-amide 


200-202 


466. 
449 


173. 


N-1 (S>-BenzyM{R)-cart)amoy I-7- 

fluoro-2(SHiydroxy-7-methyhoctyl)-5- 

bronrKHUCOtinamide 


181-183 


476 


174. 


Quinoxaline-2-cartx)xylic acid 
[4(RKarbamoyH -<2(S)-fluoro-benzy I)- 
2(S)^ydroxy-7-methyJ-octyll-amkJe 


134-187 


466. 
448 


175. 


Quinoxaline-2-carboxylic acid 
[4{R)-carbamoyl-1 (SM2-fluoro-benzy \y 
2(S)^ydroxy-7-methyl-octyn-amide 


213-215 


466 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS j 


176. 


Quinoxaline-2-cart»xylic acid (1(S)- 

benzyl-4(S)-carbamoyl-2(S)-hydroxy-4- 

(4-isopropyl-cyckDhexyl>-butyll-amide; 




502 


t 177 
iff. 


wuinoxaune-z-car Doxyiic aciu 
(4(R)-carl)amoy»-2(S)-hydroxy-7- 
methy H (S}-thiophen-2-y Imethyl-octy 1)- 




436 


178. 


Quinoxaline-2-carboxylic acid 
(4(R)-cart>amoyl-2(S)-hydroxy-7- 
meinyi- 1 ^o^iniazoMt-yiiTieinyi-ociyi/- 
amide 


195-196 


456 


179. 


Quinoxaline-2-carboxylic acid [1(S)- 
Den2yh^o)-can!)arnoyi-z(o}Hiyaroxy-4-- 
(a.a.S.S-tetramethyl-cyctohexylHjutylJ- 
amide 


188-190 


516 


TOO. 


ijuiin)xaiine-z-cari}oxyiic aaa (iv^h 

benzyM{S)-carbamoyl-2(S)-hydroxy-4- 

indan-2-yl-butyl)-amide; 




4»o 


101. 


w u I n oxa i j n e-z -ca nxjxy i ic acta \ i(oj~ 

benzyM(SH^it>amoyM-cyck>hepty^ 

2(S)-hydroxy-butyl)-amide; 


OIA-Oi 7 
f 


A7A 
•ffH, 

457 


182. 


Quinoxaline-2-carboxylic acid (1(S)- 
oenzy r^t\o j-carDarnoy i-^\0/-ny uruxy-o- 
propyk>ctyl)-amide; 




477 


183. 


Quinoxaline-2-carboxylic acid (1(S)- 
benzyl-4(S)-carbamoyl-2(SHiydroxy-5- 

pi u^y i-uui-^-tJi ly i /-a 1 1 Hue , 






184. 


Quinoxaline-2-carboxylic acid 

1(S)-benzyM(R)-carbamoyl-2(S) f 7- 

dihydroxy-7-methykxfyl)-amfde 






TOO. 


wuinuxaui ie-^-v<ji uuxy uc* ovkj 

1 (S)-benzyl-7-chloro-2(S)-hydroxy- 

4{R)-n)ethylcaj1)anK>yl-hept-6-enyl)- 

annuo 




449 


186. 


Quinoxaline-2-cart»xylic acid 

1 (S)-benzyl-7-chloro-2(S)-hydroxy- 

4{R)-methylcarbamoykhept-6-enyl)- 

amkJe 




467. 
449 


187. 


Quinoxaline-2-carboxylic acid 

1 (S)-benzyl-6-chtoro-2(SHiydroxy- 

4(SHnethylcarbanx)yl-hept-6-enyl}- 

amide 


160-162 


467, 
449 


188. 


Quinoxaline-2-cart>oxylic acid 

1 (S)-benzy W(R)-cart>ainay l-6-chloro- 

2(S>-hydroxy-hept-6-enyl)-amide 


203-204.5 




189. 


QuinoxaIine-2-cartooxy lie acid 

1 (S)-benzy»-4(S)-carbamoyl-6- 

cyctopropyl-2(S)-hydroxy-hexyi)-amide 


171-174 


447, 
429 



-73- 



TABLE 1 


FYAMPI F 


nMinc 


mm a iof+\ 


1 QMQ 

ultimo 


190. 


Quinoxaline-2-cart>oxylic acid 
1 (S)-benzyl-6-cyclopropy l-2(S)- 
hydroxy ^{R)-methylcarbamoyl-hexyl)- 
amide 


146-148 


461, 
443 


191. 


Quinoxaline-2-carboxylic acid [1(S)- 
benzyM(R)-carbamoyl-2(S)-hydroxy- 
4<SH4nmethyl-cyclohexyl)-butyll- 
amide; 


218-220 


475, 
457 


192. 


Quinoxaline-2-carboxylic acid (1(S>- 

benzyl-4(S)-cart>amoyl-2(S)-hydroxy-4- 

indan-2-yl-butyl)-amide; 


190-191 


495, 
477 


193. 


Quinoxa!ine-2-cart>oxylic acid 
[1 (S)-benzy M(R)-carbamoyl-2(S)- 
hydroxy-5-(4-trifluoromethoxy-phenyl)- 
pentylj-amide 


184-187 


553. 
536 


194. 


Quinoxa!ine-2-carboxytic acid 
[1 (S)-benzy M(R)-carbamoy l-5-{4- 
fluoro-phenyl)-2(S)-hydroxy-pentyI}- 
amide 


164-166 


487, ! 
470 


195. 


Quinoxaline-2-cartx>xylic acid 

1 (S)-benzyM(R)-carbamoy l-7-chloro- 

2(S)-hydroxy-hept-6-enyl)-amide 


165-166 


436 


196. 


Quinoxaline-2-carboxylic acid 

1 (S)-benzyM(R)-carbamoyl-7-chloro- 

2(S)-hydroxy-hept-6-enyl)-amide 


158-160 


436 


197. 


3-Hydroxy-quinoxaline-2-carboxyIic 
acid 1 (S)-benzyl-4(R}-cart>amoyl-7- 
fluoro-2(SHiydroxy-7-methyl-octyl)- 
amide 


185-189 


483, 
465 


198. 


Quinoxaline-2-carboxylic acid 

1 (S)-benzy W(R)-benzy tcarbamoyl-7- 

fhioro-2(S)-hydroxy-7-methyl-octyl)- 

amide 


183-184 




199. 


Quinoxaline-2-cartx>xylic acid 

{1 (S)-benzy»-7-fluoro-2(S)-hydroxy-7- 

methyM(RH(pyndin-3-y!methyl)- 

CTrbarnoyi)-octyl}-amide 


188-191 






C\\ iir>rwalinc&-.3-/*2)rtv>vvlir k safari 

1 (S)-benzyl-8 t 8-trifluoro-2(S)-hydroxy- 

4{R)-methytcarbamoyl-7- 

trifluoronnethyl-octyl>-amKJe 




571 
553 


201. 


Quinoxaline-2-carboxylic acid 
1 (S)-benzy»-4{R)-carbamoyl-8,8- 
trifluoro-2(S)^droxy-7-lrifluoromethyl- 
octyl)-amide 


187-193 


553 


202. 


QuinoxaIine-2-carboxylic acid 
[2(S)-hydroxy.7-methyM(R). 
methy IcarbamoyH (SH*- 
methylcart>anrx)yl-b€nzyl)-octyll-anikje 


170-173 


502 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


203. 


Quinoxaline-2-carboxylic acid (1(S)- 
benzyl-4(S)-cart>anroyl-5-ethyl-2(S)- 
hydroxy4iepty!)-amide; 


215-218 


448, > 
431 


204. 


QuinoxaIine-2-carboxylic acid [1(S>- 

benzyM(S)-carbamoyk2(S>-hydroxy-4- 

(tetrahydro-pyrarv4-yl)-butyI}-amide; 


151-154 




205. 


Quinoxaline-2-carboxylic acid 

(1 (S)-benzy k7-ftuoro-2(S)-hydroxy-7^ 

methyM(RH2-pyrkJin-2-yl- 

ethylcarbamoyl)-octyl]-amide 


155-156 


572 


206. 


Quinoxaline-2-cartx>xyIic acid 
[ItSH^enzyl^RHa^imelhoxy- 
benzylcarbamoyl)-7-fiuoro-2(S)- 
hydroxy-7-methyl-octyl}-amide 


162-164 


617 


207. 


Quinoxaline-2-cartx>xyllc actd 1(S)- 

benzyM(R)-carbamoyl-2(S)-hydroxy- 

6-methoxy-hexyl)-arnide 




420 


208. 


Quinoxaline-2-carboxylic acid 

1 (S)-benzy M(R)-carbamoy l-7-chloro- 

2(S)-tiydroxy-oct-6-enyl>-amide 


172-175 


450 


209. 


Quinoxaline-2-cartx)xylic acid 
1(S)-benzyl-7-chlon>-2(S)-hydroxy- 
4(RHrothylcart)amoyl-oct-6-enyl>- 
amide 


108-111 


463 


210. 


Quinoxaline-2-cartx>xylic acid [1(S)- 
berttyM(R)-cart)amoyMH3,5- 
dimethyl-cyclohexyl)-2(S)-hydroxy- 
butyl)-amide; 


221-222 


489, 
471 


211. 


Quinoxaline-2-carboxylic acid {1(S)- 
benzyl-7-fluoro-2(S)-hydroxy-7-methyl- 
4(RH(pyrklirH2-ylmethyl)H^rbamoyI]- 
octyQ-amide 


138-140 


557, 
540 


212. 


Quinoxaline-2-cart»xylic acid {1(S)- 
benzyl-7-fluoro-2(SHiydroxy-4(RH2- 

(4-hydroxy-phenyl)-emylcartemoyl}-7- 
methyk)ctyl}-amjde 


138-140 


587, 
569 


213. 


Quinoxaline-2-carboxylic acid {1(S>- 
benzyl-7-fluoro-2(S)-hydroxy-7-methyl- 
H\rv/^^uiiupnerH^-yirneuiyi/~ 
carbamoyl]-octyl)-afnide 


174-175 


563, 
545 


214. 


Quinoxaline-2-carboxylic add 
1 (S}-benzyM(R)-carbamoyk2(S)- 
hydroxy-6^henoxy-hexyl)-amide 


194.5-196.5 


482 


215. 


Quinoxafine-2-cartx)xylic acid 
1 (SH>enryM(R)-carbamoyl-2(S>- 
hydroxy-6-isopropoxy4>exyl)-amide 


113-118 
(Mix) 


448 


216. 


Quinoxaline-2-carboxylic acid {1(S)- 
benzyl-7-fluoro-2(S)-hydroxy-7-methyl- 
4(RH2-{4-sulfamoyl-phenyl)- 
ethylcarbamoyf}-<xiyI)-amide 


207-210 


650 
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TABLE 1 — j 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


217. 


Quinoxaline-2-carboxylic acid {1(S>- 
benzyl-7-fluoro-2(SHiydrDxy-7-methyk 
^(RHtPy^^^y^emyl^rbamoylp 
octyl^amide 


100-104 


558 


218. 


Quinoxaline-2-cart>oxylic acid [1(S>- 
benzyl-4(RH2-€thylsulfanyl- 
ethylcarbamoyl)-7-fluoro-2(SHiydroxy- 
7-methyk>ctyl^amide 


78-79 


555, 
537 


219. 


Quinoxaline-2-carboxyltc add [1(S)- 
benzyl-7-fluoro-2(S)-bydroxy-4{RM2- 
methoxy-ethylcarbamoyl)-7-methy[- 
octylj-amide 


48-50 


507 


220. 


Quinoxaline-2-carboxylic acid [1(S>- 
benzyl-7-fluort>2(S)-hydroxy-7-methyl- 
4(RH2-pyridin-3-yl-ethylcarbamoyl)- 
octyl}-amide 


154-155 


572 


221. 


Quinoxaline-2-carboxylic acid (1(S)- 
benzyl-7-fluora-2(SHiydroxy-7-methyl- 
4(RH2-pyridirv4-yl-ethylcarbamoyl)- 
octyQ-amkJe 


78-80 


572 


222. 


Quinoxaline-6-carfooxylic acid 

1 (S)-benzyl-4(R)-carbamoy l-7-fluoro- 

2(S)-hydroxy-7-methyl-octyl)-amide ' 


190-192 


467 


223. 


Quinoxaline-2-cart>oxylic add 

1 (S>-benzyl-6-tert-butoxy-4<R)- 

cart>amoyl-2(S)-hydroxy-hexyl)-amide 


184-189 


479, 
461 


224. 


Quinoxaline-2-carboxylic add {1(S)- 
benzyl-7-fluoro-2(S)-hydroxy-7-methyl- 
4(RH2-lHfnethyHH-pyrrol-2-yl)- 
ethylrarbanrroyQ-octyl^mkJe 


100-105 


574 


225. 


Quinoxalme-2-carboxylic acid (1(S)- 
benzy M(S)-carbamoy l-4-< 1 , 1 -dioxo- 
thtopyran-4-yl)-2(S)-hydroxy-buty^ 
amide; 


140-150 


511. 
494 


226. 


Quinoxalme-2-carboxylic acid {1(S)- 
benzyl-7-fluoro-2(S)-hydroxy-4{RH2- 
(6-methoxy-1 H-indd-iyl)- 
ethylcart)arTK)yl}-74nethykx^yl}-amide, 




640, 
622 




[1 (SH>en2y l-7-fluoro-2(S)-hydroxy- 

4(RH2-methoxy-benzylcarbamoyl)-7- 

methyl-octylj-amide 




587 
569 


228. 


Quinoxaline-2-carboxylic add 

[1 (S)-benzy»-7-f!uoro-2(S>-hydroxy- 

4(RHS-methoxy-benzylcartamoyl)-7- 

nrethyl-octyQ-amkte 




587. 
569 


229. 


Quinoxaline-2-carboxylic acid [1(S)- 
benzyl-7-fluoro-2(S)-hydroxy-7-methy»- 
4(RM2-thtophen-2-yl-ethylcarbamoyl)- 
octyQ-amide 


152-154 


577 
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TABLE 1 ! 


EXAMPLE 


NAME 


M.P. (°C> ! 


LRMS 


23U. 


C\\ m rirt voltrt o_0_r*orf\rt w#!i/» o/*ir4 /^/C\_ 

ijuinuxaunt^z-<^i uoxyuc actu \ i\o^- 
beruyl-7-fluoro-2(S)-hydroxy-4(RH2- 
(1 H-trwJoJ-3^yl>-ethylcart)amoyI]-7- 
methyl-octyiy-amide 


1U/-1UO 


D IU 


231. 


Quinoxaline-2-carboxylic acid {4(R)-{2- 
(4-amino-phenyl)-ethylcarbamoy()- 
1 (S)-benzyl-7-fluoro-2{S)-hydroxy-7- 
methyk)ctyi)-amide 




OOO 


ooo 

232. 


QuinoxaIine-2-carboxy!ic acid {1(S)» 
benzy»-4{RH2-(3 > 5-dimethoxy-phenyl)- 
ethylcart>amoyl}-7-fluorD-2(SHiydroxy- 
7-methyk>ctyI}-amide 


4 nn 4 4 o 
1 09-112 


ool, 
613 


233. 


Quinoxaline-2-carboxylic acid {1(S)- 
benzyM{RH2-(3 l 4-dimethoxy-phenyl)- 
ethylcarbamoyl}-7-f!uoro-2(SHiydroxy- 
7-methyl-octyl}-amide 




004 I 

631, 
613 


OO A 

234. 


Quinoxaline-2-carboxy!ic acid {1(S)- 
benzyk7-fluoro-4(RH(furan-2- 
ylmethyl)-carbamoyf}-2(SHiydroxy-7- 
methyk>ctyl}-amide 


4 C C C 4 CO C 

155.5-156.5 


54/ 


OOP 

235. 


Quinoxaline-2-carboxylic actd {1(S)- 
benzyM<RH2-(2,5-dimethoxy-phenyl)- 
ethylcarbanx>yl)-7-fluoro-2(SHiydroxy- 
7-methyl-octyl}-amide 




CO 4 

631, 
613 


ooo 

236. 


Quinoxaline-2-carboxylic acid 

[1 (S)-benzy l-7-fluoro-2(S)-hydroxy- 

4(RH4-methoxy-benzylcarbamoyl)-7- 

methy)-octyl]-amtde 


444 4 4 C 

114-110 


OO / , 

569 


237. 


uuinoxaiine-z-cajTX>xyiic acta 
1 (S)-benzyU(R)-carbamoyk6- 
cyclohexyloxy-2(S)-hydroxy-hexyl)- 
amide 


l OU-1 02 


crvc 
OUO, 

487 


£.00. 


uuinoxaiine-z-c3iuoxyiic acia t*nrv/- 
[(1 H-benzoinudazot-2-ylmethyi)- 
carbamoy (S)-benzy I-7-fiuoro-2(S)- 
hydroxy-7-methyl-octyQ-arrede 




OtO 


239. 


Quinoxaline-2-carboxylic acid [1(S)- 
benzyl-7-fluoro-2(S)-hydroxy-4(R)- 
(2(S)-hydroxy methyl-pyrrolidine-1 - 
cartx>nyl)-7^ethyl-octy[}-amjde 


217-219 


551. 
533 


240. 


Quinoxaline-2-carboxyfic add {1(S)- 
benzy^7-fluoro-2(S)-hydroxy-7-methyl- 
4(RH(tetrahydrofurar>-2-yIfnethyl)- 
cart>amoyll-<^IVamide 


111-115 


551. 
533 


241. 


Quinoxafine-2-cartX)xytic acid [1(S>- 

benzyM(S)^rbarm>yl-4-{4,4^iftuortv 

cy(^exyl>^2(S)-hydroxy-butylKamde 


176-179 


497. 
478 
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j TABLE 1 


EXAMPLE 


NAME 


M P i°c\ 


LRMS 


242. 


Quinoxaline-2-carboxylic acid 
[1 (S>-benzyM(RH2.3-dimethoxy- 
benzylcarbamoyl)-7-fluoro-2(S)- 

ny ui ua y- * ^ i icu iy ruwy ij~eii thug 


99-101 




243. 


Quinoxaiine-2-carboxylic add {1(S)- 
benzyM(S)-carbamoyl-2(S)-hydroxy-4- 
\ i -ny aroxy-cycioriexyi^DUiy ij-amiue, 


187-189 


477. 
379 


244. 


Quinoxaline-2-carboxy!ic acid [1(S)> 
benzyM(S)<arbanrK>yl-4-{2,6-dirnethyl- 
ie irany aru-py ran-**-y i o /-ny a r oxy- 
butylj-amide; 


195-198 


491 


245. 


Quinoxaline-2-carboxylic acid 
y*\ rv |-caroa moy h / -n uoro- 1 \ ojrx^" 
ftuoro-benzyl)-2(S>-hydroxy-7-methyk 
octyfj-amide 


225-227 


485. 
to ' 




1 (S)-benzyt-4(R)-carbamoy l-7-fluoro- 
2(SHiydroxy-7-methyl-octyl)-amicle 




485 


247. 


N-1 (S)-BenzyM(R>-carbamoy I-7- 

fluoro-2(S)-hydroxy-7-rnethyk)ctyl)- 

o,o<iicnion>-nicounarTuae 


>220 


484. 
466 


248. 


Benzofurarv2-carboxylic acid 1(S)- 

benzyl-4<R)-carbarnoyl-7-fluoro-2(S)- 

hydroxy-7-methyk>ctyl)-amide 


190-192 


455. 
438 


249. 


Lrtnnoiine-4-carDOxyiic acta i\o)- 

benzyM(R)-carbamoyl-7-fluoro-2(S>- 

hydroxy-7-methyl-octylVamide 




ACQ 

*toy, 
451 


250. 


Quinoxaiine-2-cartX)xylic acid 
[4(K)-c3rDanrtoyh/-nuoro-^(o>-nyoroxy- 
1 (SH4-iodChbenzyl)-7-methyk)Ctyl}- 
amkJe, 


185.5-187.5 


593. 

Of D 


251. 


Pyrazine-2-carboxylic acid 

1 (SH>enzyM(RH^rbarnoy»-7-fluoro- 

fc^o/~iiyvii WAy*» "iiicuiyi^H^iyi/^cHiuvio, 


211-212 


417. 
319 


252. 


6 ( 7 f 8-Trifluoro-quinoline-3-carboxylic 
acid 

1 (S)-benzyU(R)-cart)amoy l-7-fluoro- 
2(SHiydroxy-7-^rethy»-octyl)-amide ? 


195-197 


520, 
503 


253. 


Quinoline-6-cartx)xylic acid 

1 (S)-benzy W(R)-carbamoy l-7-fluofo- 

2(S)-hydroxy-7-methyl-octyl)-amide, 


170-173 


466. I 
449 


254. 


lsoquinoline-3-carboxyiic acid 

1 (S)-benzyM<R)-carbamoyl-7-fluoro- 

2(S)-hydroxy-7-methyl-octyl)-amide f 


194-197 


466, 
448 


255. 


2-Methoxy-quino!ine-3-cart)oxylic acid 
1 (S)^nzyl^R)-carbamoyl-7-fluofo- 
2(S)-hydroxy-7-n^thyl-octyl)-amide, 


213-216 


496, 
479 
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TABLE 1 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


256. 


1 H-Benzoimidazole-2-carboxy lie acid 
1 (S)-benzyM(R)-carbamoyU7-fiuoro- 
2(S)-hydroxy-7-methyl-octyl)-amide 1 


168-169 


456, 
438 


257. 


Benzothiazole-2-carboxylic acid 

1(S)-benzyJ-4{R)-carbamoyl-7-fluoro 

2(S>-hydroxy-7-methyl-octyl)-amide 


152.5-155 


472, 
455 


258. 


S-Methyl-pyrazine-2-carboxylic add 

1(S>-benzyl-4(R)-carbamoyl-7-fluoro 

2(SH>ydroxy-7-methyl-octyl)-amide 


194-197 


431 


259. 


QuinoxaIine-2-carboxylic acid 

1(S)-benzyM(R)-carbamoyk2(S)- 

hydroxy-5^yridin-3-yH5entyl)-amide 




470, 
453 


260. 


Quinoxaline-2-carboxyiic acid (1(S)- 
benzyl-4{S>-cart)amoyl-2(SHiydroxy-4- 
(1 -hydroxy-cyclohexy l)-buty O-amide; 


210-211 


477, 
459 


261. 


Quinoline-3-carboxyllc acid (1(S)- 
benzyM{S)-carbamoyl-4-cyclohexyi- 
2(S)4iydroxy-butyl)-amide j 


231 


460, 

443 i 


262. 


Quinoline-2-cart>oxylic acid (1(S)- 

benzyM(S)-cart)amoyl-4-cyclohexyl- 

2(S>-hydroxy-butyl)-amide 


208-210 


460, 
443 


263. 


Fluoro-quinoline-3-cartx>xylic acid 
(1 (S)-benzyW(S}-carbarnoyl-4- 
cydohexyl-2(S)-hydroxy-butyl)-amide 


238-240 


478, 
461 


264. 


N-< 1 (S)-BenzyW(S)-carbamoyW- 

cyclohexyl-2(S)-hydroxy-butyl)-5,6- 

dichbro-nicotinamide; 


174-177 


461 


265. 


N-{1(S)-BenzyM(S)-carbamoyM- 
cyciohexyl-2(S)-hydroxy-butyl)-5- 
brorno-nicotinamkJe; 


255-256 


475. 
458 


266. 


Quinoxaline-2-carboxylic acid 
{4(R)-carbamoyl-7-fluoro-2(SHiydroxy- 
7-methyH (S)-phenyl-octyl)-amide, 


159-160.5 


453 


267. 


Quinoxa!ine-2-carboxylic acid 
1 (S)-benzyW(R)-carbamoyL2(S)- 
hydroxy-5-pyridin-2-yl-pentyl)-amide f 




470, 
453 


268. 


Quinoxaline-2-carboxylic acid [4(R>- 
ca f ua moy i-z \ o /-ny q ruxy-*f-\ i -nyuruxy- 
cyclohexyl>-1 (SHtiiophen-2-ylmethyl- 
butyl>amide; 


206-207 


482 


269. 


Quinoxaline-2-carboxylic acid [1(S)- 
benzy!-4(S)-carbamoyl-2(S)-hydroxy-4- 
(4-hydroxy-tetrahydro-thiopyrarv4-yl)- 
butyfj-amide; 


123-125 


495, 
379 


270. 


1 ,3-DimethyM H-py razo!o[3,4- 
b]pyridine-5-carboxylic acid 1(S>- 
benzyM(R)-cart)amoyl-7-fluoro-2(S)- 
hydroxy-7-methyl-octyl>-amide f 


189.5-191 


484, 
467 
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TABLE 1 


PYAMPI F 
CAAMrUC 




mm a lnf*\ 

IW.P. ( C) 


1 PMC 


271. 


Quinoxaline-2-carboxylic acid (1(S)- 
benzyk7-fluoro-2(SH)ydroxy-4(R}- 
hydroxycarbamoyl-7-methyJ-octyl)- 
amide 


165-166 




272. 


Quinoxaline-2-cartx)xylic acid (1(S)- 
benzyi-7-fluoro-2(SHiydroxy-4{R)- 
methoxycarbamoyl-7-methyl-octyl)- 
amide 






273. 


7,8-Drfluoro-quinoline-3-cartK)xytic acid 
(1 (S)-benzyl-4{R)-carbamoyl-2(S)- 
hydroxy-5-phenykpentyl)-amide 


233-235 




274. 


Quinoxaline-2-carboxylic acid [1(S>- 
benzyl-4(R)-carDamoyl-5-(2-cn!oro- 
phenyl)-2(S)-hydroxy-pentyl}-amide 


182-185 




275. 


Quinoxaline-2-cartx>xylic acid (1(S)- 

benzyl-4(R)-cart>amoyl-2(S>-hydroxy- 

5-o-to!yl-pentyl)-amide 


168-171 




276. 


Quinoxaline-2-carboxylic acid (1(S)- 
benzyl-2(S)-hydroxy-4(R)- 
hydroxycarbamoy(-5-phenyl-pentyl)- 
amide 


190-192 




277. 


Quinoxaline-2-carboxylic acid [1(S)- 

benzyM(S)-cart)amoyl-2(S)-hydroxy-4- 

(1-hydroxy-cyc^pentylH>ufyi}^mide 


192-195 


463. 

A AC 

44o 


278. 


Quinoxaline-2-carboxylic acid [1 (S)- 
benzyM(S)-carbamoyl-2(S>-hydroxy-4- 
( 1 -hydroxy -4-metnyl-cyclohexy Ij-butylj- 
amide 


230-233 


490 ! 


279. 


Quinoxaline-2-cartx>xyiic acid [1(S)- 

benzyM(S>-carbamoy^5-{3 t 4-dichtor(>- 

phenyl)-2(S)4iydroxy-pentyl]-amide 


199-201 




280. 


Quinoxaline-2-cartx>xylic acid [1(S)~ 

benzyU(R)-carbamoyt-5-(2-fluoro- 

phenyl)-2(S)-hydroxy-pentyl}-amide 


171-173 




281. 


Quinoxaline-2-cart>oxylic acid (1(S)- 
benzyl-2(S>-hydroxy-4(S)- 
hydroxycarfoamoy M-(1 -hydroxy- 
cvctanentvl VhutvlVamide 


A A F\ A A O 

110-112 


A -J—J 

All 


282. 


Quinoxaline-2-cartx>xyl»c acid [1(S>- 
benzyW(S)-carbamoyl-2(S)-hydroxy^ 
(1 4iydroxy-3-methyl-cydopentyl)- 
butylj-amide 


187-188 


476 


283. 


Quinoxaline-2-carboxylic acid [1(S>- 
benzyl-2(S)-hydroxy-4{S)- 
hydroxy carbamoyh4-( 1 -hydroxy-4- 
methyl-cyclohexyl)-butyf}^amide 


114-116 


506 


284. 


N-{1(S)-BenzyM(RKart)amoyl-2(S)- 

hydroxy-5-phenyl-pentyl)-5-broma- 

nicotinamide 




494. 
496 



-80- 



F TABLE 1 


EXAMPLE 


NAME 


MP. (°C) 


LRMS I 


285. 


8-Fluoro-quinoline-3-carboxylic acid 
(1 (S)-benzyM(R)-carbamoyl-2(S)- 
nyaroxy->^nenyi-peniyi)-ainici8 


206-209 




286. 


6,7-Dihydro-5H-t1 ]py rindine-3- 
carboxylic acid (1(S)-benzyl-4(R)- 
cattoamoyl-2(S)-hydroxy-5-phenyl- 
pentyl)-amide 


182-186 




287. 


Quinoline-3-carboxylic acid (1(S)- 

benzyM(R)-cart)amoyl-2(SHiydroxy- 

5-phenyl-pentyl)-amide 


203-206 




288. 


Quinoxaline-2-carboxylic acid [1(S)- 
benzyl-4<S)-carbamoyl-2(SHiydroxy-4- 
(1 -hydroxy-3,5-dimethyJ-cyck>hexyl>- 
butyQ-amide 


234-236 


504 


289. 


QuinoxaJine-2-carboxylic acid [1(S>- 

benzyl-2(S)-hydroxy4(S)- 

hyd roxy carbamoy l-4-{ 1 -hydroxy-3, 5- 

dimethy^cyclohexyl>-buty!}-am»de 




520 


290. 


Quinoxaline-2-carboxylic actd [\(Sy 
benzyM(S)^rDamoyH2(S)-hydroxy-4- 
( 1 -hydroxy -cy dohepty l^buty l)-amide 


189-191 


491 


291. 


Quinoxaline-2-carboxylic acid [1(S>- 
benzy^2(S)-hydroxy-4(S)- , 
hy droxycarbamoyl-4-{1 -hydroxy- 
cycloheptyl)-butyI)-amide 


118-119 


506 


292. 


Quinoxaline-2-carboxylic acid [1(S>- 

L _ _ .1 -H-TL. I l_J-L.l-l.J-Lt.il C /O flilAM 

benzyM(R)Kail>anK>yl-5^3-fluoro- 
phenyl)-2(S)-hydroxy-pentyI}-amide 


176-179 




293. 


Quinoxaline-2-carboxylic acid (1(S)- 

beruyM(R)-cart)amoyl-2(S)-hydroxy- 

5-n>-totyJ-pentyl)-aFTiide 


178-179 




294. 


Quinoxaline-2-carboxylic acid (1(S)- 

benzy1-2(S)-hydroxy-4- 

isobutylcarbamoykbutyl)-amide 


146-148 




295. 


Quinoxaline-2-carboxylic acid (1(S)- 
benzyM{S)-carbaTnoyW2(SHiydroxy-4- 
(24iydroxy-adamantarv2-y!H>utyl]- 
amide 


o/ws OAT 




296 


Ouinoxa!ine-2-carboxvlic acid flfSY- 
benzyM(S)-carbamoyl-2(SHiydroxy-4- 
(9-tiydroxy-bicyclo[3.3. 1 ]non-9-yl)- 
butylj-amide 


268-269 


516 


297. 


Quinoxaline-2-carboxylic acid [1(S)- 
benzy»-2(S)-hydroxy-4<SH2-t!ydroxy- 
adamantan-2-yl)-4-hydroxycarbamoyl- 
butyQ-amide 


133-134 


544 


298. 


Quinoxaiine-2-carboxylic acid (1(S)- 
benzyl-2(SHiydroxy-4(SH^hyd«>xy- 
bicyclo(3.3,1 ]non-9-yl)-4- 
hydroxycarbamoyl-buty Q-amide 


130-132 


532 
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TABLE 1 


EXAMPLE 


NAME 




LRMS 


299. 


Quinoxaline-2-carboxylic acid [1(S)- 
benzyM{R)-carbamoyl-2(SHiydroxy- 
d-\ »><neuiOxy-pneny i /-pen iy i j-arnicie 


147-148 




300. 


Quinoxaline-2-cartx>xylic acid [1(S)- 
benzyM(S)-cart)amoyl-2(S)-hydroxy-4- 
(1 -hydroxy-4-propyl^dohexyl)-buty Q- 
amide 


227-228 


519 


301. 


Quinoxaiine-2-cartDoxylic add [1(S>- 
benzy«(S)-hydroxy4(S)- 
hydroxy carbamoyl-4-{1-hydroxy -4- 
propyi-cyck>hexyl)-butyi^ amide 


115-117 


533 | 


302. 


Quinoxafine-2-cartx>xylic add [1(S)- 

benzyh4(R)-carbamoyl-2(S)-hydroxy- 

5^4-methoxy-^enyl)-pentyll-arnide 




500, 
483 


303. 


Quinoxaline-2-cartx)xy lie add [1 (S)- j 
benzyM(S)-carbamoy l-4<SH4-ethy»-1 - 
hydroxy-cydohexyl)-2-hydroxy-butyl]- 
amide 


246-248 


OU4 


304. 


QuinoxaIine-2-carboxylic acid (1(S)- 
benzyW(S)-carbarnoyl-2(S)-hydroxy-4- 
(1 -hydrDxy^.^imethy^cydohexyl^ 
butyQ-amide 


210-211 


505 


305. 


Quinoxaltne-2-carboxylic actd [1(S)- 
benzyl-2(S)-hydroxy-4(S)- 
hydroxy carbamoyM-(1-hydroxy-4 r 4- 
dimethyl-cyclohexyl)-but yl}-amide 


118-123 


520 


306. 


Quinoxaline-2-carboxylic acid [1(S)- 
benzyl^SKarbamoyl-4-<4,4-drfluoro- 
1 -hydroxy-cydohexyl>-2(SHiydroxy- 
butylj-amkte 


£ O AO C 

207.5-208.5 




307. 


Quinoxaline-2-carboxylic acid [1(S)~ 
benzyM(SH4,4-difluoro-1 -hydroxy- 
cyctohexyl>-2(S)-hydroxy-4- 
hydroxycarbamoy l-but yl}-amide 




Of £ 


AAA 

308. 


Uuinoxaiine-z-carDoxy lie acta p (oj- 
befizyM(S)-carbamoyl-2(S)-hydroxy-4- 
(1 -hydroxy-4-trffluoromethyl- 
cy dohexy l)-buty l}-amkJe 






309. 


Quinoxaline-3- carboxylic add 1(S)- 
cyclohexylmethyl-2(S)-hydroxy-6- 
methyM{RVrnethylcarbamoyWieptyl)- 
amide 


94-98 


454 


310. 


Quinoxaline-2-carboxyltc add [1(S)- 
benzyK7^uoro-2(S)-hydroxy-7-methyl- 
4(RHpynt)lkline-1^rt)onyl)-octyIl- 
amide 


174-175.5 


522 


311. 


N-{1 (S)-BenzyM(S>-carbarnoy W- 
cyctohexyl-2(S)-hydroxy-butyl)-5- 
bromo^kx)tinamkle 


218-220 


470 
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TABLE 1 j 


EXAMPLE 


NAME 


M.P. (°C) 


LRMS 


312. 


Quinoxaline-2-cartoxylic acid (1(S)- 
benzyl-7-fluoro-4(R)- 
hydrazinocarbonyl-2(S)-hydroxyl-7- 
methyM>ctyl)-amide 


147-149 


482,467 



5 

EXAMPLE 313 

Qulnoxaline-2-carboxylic acid 1(S)-benzy^RHttrbamoyl-2(S), 7-dihydroxy-7- 
methyloctyl)-amide 

To the lactone from Example 2, method C (100 mg, 0.27 mmol). was added neat 

10 trifluoroacetic acid (1 mL). The resulting solution was stirred for 1 hour and the 
trifluoroacetic acid removed in vacuo. The remaining residue was solvated in methylene 
chloride (10 mL) and triethylamine (0.15 mL, 1.07 mmol). Quinoxalyl chloride (68 mg, 0.3 
mmol) was added as a solid and the mixture stirred for 1 8 hour. The mixture was transferred 
to a separatory funnel and washed with citric add (2x10 mL), NaHCOa (10 mL) and brine (10 

15 mL). The organic layer was dried (MgS0 4 ) and the solvents filtered. The filtrate was 
concentrated in vacuo and the resulting residue was chromatographed on silica gel (10 g) 
eluting with 2:1 hexanes:ethyl acetate to provide 99 mg of the quinoxaline amide. This 
material was solvated in methanol and ammonia gas was bubbled in for 5 minutes. The 
resulting solution was stirred for 16 hours and the solvent removed in vacuo. The remaining 

20 residue was recrystallized (methylene chloride/methanol/Hexanes) to provide the title 
compound (90 mg, 72%). 1H NMR (400 MHz, CD30D): d 9.38 (1H, s), 8.21 (1H, dd. J=4.4, 
2.5 Hz), 8.14 (1H, dd, J=4.4, 2.5 Hz), 7.93 (2H, m), 7.26 (2H, d, J=6.9 Hz), 7.17 (2H, t, J=7.1 
Hz), 7.09 (1H, t, J=7.3 Hz). 4.30 (1H, m), 3.75 (1H, m), 3.03-2.98 (2H, m), 2.47 (1H, m), 1.77 
(1H, m), 1.56 (2H. m), 1.4 (2H, m), 1.07 (6H, s). 

25 EXAMPLES 314-344 

The compounds from Table 2 were prepared according to the methods described 
above, substituting where appropriate the correct R 2 aldehyde, R 3 group, R 1 carboxylic acid 
or R 4 and R 5 amine where appropriate. 

TABLE 2 



EXAMPLE NUMBER 


NAME 


MP 


LRMS 


314 


Quinoxaline-2-carboxylic acid 
[4(R)-carbamoyl-1 (SH3- 
fluoro-benzyl)-2(S),7- 
dihydroxy-7-methyl-octyl]- 
amide 


153-155 


483., 465., 448 
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EXAMPLE NUMBER 


NAME 


MP 


LRMS 


O 19 


fii iinrivsilinp-5-r^rhAY\jlir* anirt 
wUliiwAaiiiic^^^aiuuAyiiw auu 

[4(R)-cart)amoyM(SH3.5- 
dffluoro-benzyl}- 
2(S),7-dihydroxy-7-methyl- 
octyQ-amide 




SOn 4fifi 
3UU, *tOJ, *+w 


o ID 


Hi itn/\voiir\A— O— /'oi KftVM lie* qimH 

vjuinoxaHiie-z-c^ai LXJxyiiL, auu 
4(R)-cart>amoyM (SH3- 
chloro-benzyl)-2(S),7- 
dihydroxy-7-methyl-octyQ- 
amide 


ID 1- IDO 


4QQ Afid 


5 047 
O I f 


vjuinoxaiine-z-carDoxyiic acta 

[1(SH3-chloro-benzyl>- 

2(S),7-dihydroxy^(R)- 

hydroxycarbamoyl-7-methyk 

octyQ-amide 


lUo-l 1 1 


qyf t 4D4 


318 


7,8-DifluorD-quinotine-3- 
carDoxyitc acta (io)-oenzy>- 
4(R)-carbamoyt-2(S) l 7- 
dihydroxy-7-methyl-octyl)- 
amide 


171-173 


501.484 


319 


6J,6^TrffluDro^uinoline-3- 
carooxyiic acta \Hoj-Denzyh 
4(R)~cart>amoyl- 
2(S)J^ihydroxy-7-methyl- 
octyl)-amkte 


185-188 


519,502 




uuinoxaMite-^-carDoxyiic acio 
[1 (SH3,5-difluoro-benzyl)- 
2(S),7-dihydroxy- 
4(R)4iydroxycarbamoyk7- 
methykoctylj-amide 




O 1 f 




(1(S)-benzy»-2(S),7- 

dihydroxy-4(R>- 

hydroxycarbamoyl-7-methyl- 

rvHvlWimirip 


108-110 

1 UU" III/ 


482 464 447 


322 


7,8-Diftuoro-quinoline-3- 
carboxylic acid (1(S)-benzyl- 
4(R)-ethylcarbamoyl- 
2(S)J-<Jihydroxy-7-methyl- 
octyl)-amide 




507, 484, 447 


323 


N-<1(S)-Benzyl-4{R)- 
carbamoyl-2(S),7-<lihydrox7- 
7-methyl-octylH- 
trifluoromethyl-nlcotinamide 


131-135 


482. 464, 447 


324 


Quinoxaline-2-carboxy!ic acid 
[4<R)-carbamoyM (SH2- 
chloro-benzyl)-2(S),7- 
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EXAMPLE NUMBER 


NAME 


MP 


LRMS 




dihydroxy-7-methyl-octyl]- 
amide 






325 


7 8-Difluoro-auinoline-3- 
cartx>xylic acid l(4R)- 
carbamoy H (SH3-fluoro- 
benzyl)-2(S),7-dihydroxy-7- 
methyl-octyl}-amide 


174-177 


518 


326 


Quinoxaiine-2-carboxylic acid 

2(S) ( 7-dihydroxy^<R)- 

hydroxycarbamoyl-7-methyl- 

octylj-amide 


130-131 


499 




C\\ iinf>valinPw9«/>2*rtvwvlW"* arurl 

WU1J lUAalll Iv» £J m \AJA UUAj IH* OOtVJ 

(4(R>carbamoyl-2(S),7- 
dihydroxy-7-methy H (S)- 
thiopherv2-ylmethyk>ctyl)- 
amide 


158-159 

1 JIT 1 


471 453 436 


328 


Quinoxaiine-2-carboxytic acid 
l4(RVcarbamoy H (SH2- 
fluoro-benzyl)-2(S) f 7- 
dihydroxy-7-methyl-octy!J- 
amide 


147-148 


483 | 




WUinOXa!in^^*^aruUAyilU aUlU 

[1 (SH3,4-difluoro-benzy I)- 
2(S),7-dihydroxy- 
4(R)-hydroxy carbamoyl-7- 
methyJ-octylj-amide 


150-151 


517 499 466 


330 


Quinoxaline-2-carboxylic acid 

f4fRW2irhamnvl-1fSW3 4- 

difluoro-benzyl}- 

2(S),7-dihydroxy-7-methyl- 

octyl}-amide 


110-120 


501. 483, 466 


331 


Quinoxa!ine-2-cart»xylic acid 
f4fRl-carbamovk-2(S) 7- 
dihydroxy-7-methyt-1 (S)- 
naphthalen-1 -y Imethy l-octy \y 
amide 


155-158 


515, 497. 480 


332 


6J,8-Trffluoro^uinoline-3- 
cartx>xylic acid (4(R>- 
carbamoyl-! (S)-(3-fluoro- 
benzyl)-2(S),7-dihydroxy-7- 
methyl-octylj-amide 


183-185 


536.518 


333 


Quinoxaline-2-carboxylic acid 
(4(R)-carbamoyk2(S) t 7- 
dihydroxy-7-methyH (S)- 
naphthalen-2-ylmethyl^ctyl>- 
amtde 


104-106 


515. 497 
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EXAMPLE NUMBER 


NAME 


MP 


LRMS 


334 


Quinoxaline-2-carboxylic acid 
(2(S),7-dihydroxy-4{R)- 
hydroxycarbamoyl-7- 
methyH (S)-naphthalen-2- 
y I methy l-octy l)-amide 


98-100 


498, 480 


335 


Quinoxaline-2-carboxylic acid 
(1 (S)-benzo[b]thiophen-3- 
ylmethyW(R)- 
cart>amoyl-2(S),7-dihydroxy- 
7-methvt-octvlV-amide 

f 1 • IV IJ 1 J 1 WIT f J HI 1 lIVIw 


163-164 


521,503, 486 


336 


Quinoxaline-2-cartoxylic acid 
[1 -benzy l-4-carbamoy V2- 
hydroxy-5-<4- 
hydroxy-phenylVpentyl]- 

a miff p 


190.5-191.5 




337 


Quinoxaiine-2-carboxylic acid 
[1 -benzyM-carbamoy l-2- 
hydroxy-5-(3- 
hydroxy-phenyl)-pentyl> 

an iiuc 






338 


Quinoxaline-2-carboxylic acid 
[ 1 -benzy W-carbamoy 1-2- 
hydroxy-5-{2- 
hydroxy-phenyl)-pentyl]- 

an ii 






339 


Quinoxaline-2-cartx>xyiic acid 
[1 -benzy W-carbamoyl-2- 
hydroxy-5-<2- 
hydroxy-SHfnethykphenyl)- 
nentvlVamide 






340 


Quinoxaline-2-carboxylic acid 
(1 -benzyl-4-carbamoyl-2- 
hydroxy-5-(2- 
hydroxy-3-methyl-phenyl)- 
pentyQ-amide 






341 


Quinoxaline-2-carboxytic acid 
[1 -benzyW-carbamoy l-5-(3- 
ethoxy-2- 

hydroxy-phenyl)-2-hydroxy- 
pentyQ-amide 






342 


Quinoxaline-2-carboxylic acid 
[1 -benzy l-4-carbamoyl-2- 
hydroxy-5-{4- 
hydroxy-3,5-dimethyi- 
phenyl)-pentyl)-amide 






343 


Quinoxaline-2-carboxylic acid 
( 1 -benzy W-carbamoy 1-2,6- 
dihydroxy-6- 
methyl-heptyl)-amide 
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EXAMPLE NUMBER 


NAME 


MP 


LRMS 


344 


Quinoxaline-2-carboxylic acid 

[1-benzyt-4-carbamoyl-2- 

hydroxy-5-(1- 

hydroxy-cyctohexyl)-penty[}- 
amide 







5 
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5 CLAIMS 
1 . A compound of the formula 




I 

10 wherein R 1 is (Cj-Cgjheteroaryl optionally substituted with one or more substituents 

independently selected from the group consisting of hydrogen, halo. CN. (C 1 -C 6 )alkyl optionally 
substituted with one or more fluorine atoms, hydroxy, hydroxy-^-C^alkyl, (C,-Ce)alkoxy 
optionally substituted with one or more fluorine atoms. (Ct-CsJalkoxyfC^-CeJalkyl, HO-(C=0)-. 
(Cj-CeJalkyKHCXJK HCHC=OHC,-C 6 )alkyl. (C^Jalkyl-CKCOHC.-CeJatkyl. (C,-C 6 )alkyl- 

15 (C=0)-0-. (C,-C 6 )alkyKC=0)-O-(C 1 -C 6 )alkyl, H(0=C)-. H(0=CHC,-C 6 )alkyl. 
(C,-C6)allcyKO=C)-. (C^JalkyKOCHC^Bjalkyl, N0 2> amino. (C,-C 6 )alkylamino. 
[(CrCeJaJkylkamino. aminofC-CeJalkyl, (C^alkylarnincK^-Cyalkyl, 

[(C 1 -C 6 )alkyr] 2 amino(C 1 -C 6 )alkyl. HjN^C=OK (C,-C e )alkyl-NH-<C=0)-, [(C.-CefelkyrfeN^C^O)-. 
H2N(C=OHC,-Ce)alkyl. (C 1 -C 6 )al)cyl-HN(C=OHC 1 -C 6 )alkyl. [(^-CeJalkylkN-tOO)- 

20 (Ct-CeJalkyl. H(0=C)-NH-. (C^JalkyKCO^NH. (C^eJalkyKOOHNHKC-CeJalkyl. 
(C^JalkyKC^OHNCC,-^!^^,-^)^!^!. (C,-Ce)alkyl-S-, (C.-C^alkyH^O)-. (C,-C 6 )alkyl- 
SOr. (C,-Gg)alkyl-S02-NH-, H 2 N-S0 2 -, HjN-SOy-^-CeJallcyl. (^-CyalkylHN-SCy 
(C,-C6)alkyl. [(C-CsJalkylfcN-SOHC^Jalkyl. CF3SO3-. (C^CaJalkyl-SCv. 
phenyl. (CrCtoJcycloalkyl. (Cj-CsJheterocycloalkyl, and (CrCaJheteroaryl; 

25 R 2 is phenyKCHjV, naphthyKCH^-, (CyCwJcydoalkyKCHj),,,-, (^-CeJalkyl or 

(Cz-CgiheteroaryKCHjXn-, wherein m is an interger from zero to four wherein each of said 
phenyl, naphthyl, (CrC»)cyctoancy1 or (Cj-Cgjheteroaryl moieties of said phenyKCH^-. 
naphthyKCHjJn,-, (CVCwJcydoalkyKCH^- or (Cj-CgJheteroaryKCHjX,,- groups may 
optionally be substituted with one or more substituents independently selected from 

30 hydrogen, halo, CN, (C,-Ce)alkyl optionally substituted with one or more fluorine atoms, 
hydroxy, hydroxy^Ct-CeJaDcyl, (C^Jalkoxy optionally substituted with one or more fluorine 
atoms, (C^JaltoxyfA-CeJalkyl. HO-<C=0)-, (C,-C 6 )alkyKHC=0)-, HO-(C=OHC 1 -C 6 )allcyl 1 
(Ct-CeJalkyWXOOHC,-^!!^!. (C^alkyHCOKh (C,-C 6 )alkyKC=0)-0-(C 1 -C 6 )alkyl, 
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5 H(0=CK HfOCHC^-CeJaJkyl. (C.-Cs^lkyKOCK (C,-C6)3lkyl(OOMC,-C6)alkyl. N0 2 . 
amino, (C^eJalkylamino. [(C^Jalkylfcamino. aminotC-CeJalkyl. 

(C,-Ce)alkyl3niino(C,-C6)3llcyl. {(C^JalkyQ^minotC,^^!. HjNKOO)-, (C,-C 6 )3llcyl-NH- 
(O0K HC-CsJsllcylthKOO)-. HjNfCOHC^-CeJslkyl. (C^stkyl-HNfOOHC^Jslkyl. 
[(C^MkyltNKCOHC^sJalkyl. H(0=C)-NH-, (C,-C6)3lkyl(C=0)-NH. (C,-C6)alkyl(C=0)- 
10 [NH](C,-C6)alkyl, (C^^slkyKCOHNtC^^lkylKC^sJslkyl, (C,-C 6 )alkyl-S-. (C,-Ce)alkyl- 
(S=Oh (C,-C 6 )allcyl-S0 2 - t (C-CeJalkyl-SOrNH-, HjN-SO*-, HjN-SOHC^alkyl. 
(C^JalkylHN-SOHC,-^^!, l(C,-C 6 )3lkyl] 2 N-S0 2 -(C,-C6)3lkyl. CFsSQr, (C,-C6>3llcyl- 
SCV, phenyl, phenoxy. benzyloxy. (CyCOcycloalkyl. (C^Jheterocydoalkyl, and 
(Cz-CsJheteroaiyl; 

15 R 3 is hydrogen. (C,-C 10 )3lkyl. (CyCuJcycloalkyKCHj),,-, (Cr^heterocycloalkyl- 

(CH^-. (CrCsJheteroaryHCHj),,- or sryHCHjV; wherein n is sn interger from zero to six; 

wherein said R 3 (C,-C 10 )alkyl group may optionally be substituted with one or more 
substituents. independently selected from hydrogen, halo. CN. (C,-C„)alkyl optionally 
substituted with one or more fluorine stems, hydroxy. hydroxy-^-CeJalkyl. ((^-CeJalkoxy 

20 optionally substituted with one or more fluorine atoms, (C,-C6)3lkoxy(C,-Ce)alkyl. HO-{00)-. 
(C,-C6)alkyK)-(C=0)-, HO-{C=OHC,-C6)3lkyl. (^-CeJslkyl-C^COMC^-Cetelkyl. (C-CsJalkyl- 
(C=OH>. (C,-Ce)3lkyKC=OKKC,-C6)3lkyl. H(0=C)-. H(0=CHC,-C6)3lkyl. 
(C^eJslkyKOC)-. (C^JalkyKOCHCi-CsJalkyl, N0 2 , ammo. (C,-C6)alkylamino. 
[(C.-Cyalkylkamino, amino(C,-C 6 )alkyl. (C-CeJalkylaminotC^Jalkyl. 

25 I(C,-C 6 )alkyfk3mino(C,-C 6 )allcyl. H^CO)-, (C,-C«)3lkyl-NH-(C=0)-, [(C^JsIkylfeNHOO)-, 
H 2 N(C=OHC,-C 6 )alkyl. (C,-C6)3lkyl-HN(C=OHC,-C 6 )3lkyl. [(0,-^^1^0=0)- 

(C,-C6)3lkyl, H(0=C)-NH-, (C,-C6)3lkyl(C=OHJH, (C,-C 6 )3lkyl(COHNHl(Ci-C6)3lkyl. 
(C,-C 6 )3lkyl(C=OHN(C,-C 6 )alkyO(C,-C6)3lkyl. (CrCsJslkyl-S-. (C,-Ce)3lkyKS=OK 
(C^Jslkyf-SOr, ^-CeJslkyt-SCyNH-. H^Or. tVJ-SOHC-CeJslkyl. (C,-CB)3lkylHN- 

30 SO^-CeJalkyl. [^-CeJsltylfcN^OHC^slkyl. CF^-. (C.-CoJslkyl-SOr, phenyl. 
(C3-C w )cyctoalkyl, (CVCgJheterocydoalkyl, and (CrCyheteroaryl; and wherein any of the 
carbon-carbon single bonds of said (C,-C, 0 )alkyl may optionally be replaced by a carbon- 
carbon double bond; 

wherein the (Cj-CioJcydoalkyl moiety of said R 3 (C 3 -C, 0 )cycloalkyl-(CH 2 ) n - group 
35 may optionally be substituted by one to three substitutents independently selected from the 
group consisting of hydrogen, halo. CN. (C,-Ce)3llcyl optionally substituted with one or more 
fluorine atoms, hydroxy, hydroxy-(C,-Cs)alkyl. (C,-Ce)alkoxy optionally substituted with one or 
more fluorine atoms. (C^Jalkoxy^-CsJalkyl. HO-(C=0)-. (C.-CgJalkyMXCO)-. HO-(C=0)- 
(C,-C 6 )ancyl, (C,-C6)alkyMHC=OHC,-C8)alkyl. (C,-Ce)alkyKC=0)-0-. (C,-06)alkyKC=O)-O- 
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5 (C^Jalkyl. H(0=C>-, H^CMd-CeJalkyl, (d-CJaikyKO^h (d-CeJalkyKO^)- 
(C,-C6)alkyl, N0 2 , amino, (C,-C 6 )a!kylamino f [(C^gjalkylkamino. aminofd-CeJalkyl, 
(Ct-CeJalkylamin^d-CeJalkyl, [(C^sJalkylkamincKC.-CeJalkyl, ^-(0=0)-, (Ct-CeJalkyl-NH- 
(0=0)-, [(C^ 6 )aIkylkNKC=Oh H^C^Hd-CeJaikyl, (Ct-CeJalkyl-HNtOOH^-Ce^lkyl, 
[(C^JalkylkN^OOHCt-CeJalkyl, H(0=C)-NH-, (C t ^C 6 )alkyl(C=0)-NH, (C t -C6)alkyl(C=0)- 

10 [NH](C 1 ^ 6 )alkyl l (^-CeJalkyl^OHNfC^eJalkyOtC^Jalkyl, (C-CeJalkyl-S-, (C 1 -C e )alkyl- 
(S=OK (C^alkyl^Oj-, (C^alkyl-SOrNH-, H 2 N-SO r , HzN-SOr^-CeJalkyl, 
(C^eJalkylHN-SOHC^Jalkyl, [(C^eJalkyltN-SO^Ct-CeJallcyl, CF3SO3-, (C.-CeJalkyl- 
SO r , phenyl, (C3-C 10 )cycloallcyl, (C^Jheterocycloalkyl, and (CrCsJheteroaryl; 

wherein the (Cy^heterocycloalkyl moiety of said R 3 (CrCJheterocycloalkyl- 

15 (CH 2 ) n - group may contain from one to three heteroatoms independently selected from 
nitrogen, sulfur, oxygen, >S(=0), >S0 2 or >NR 6 , wherein said (CrCgJheterocydoalkyl moiety 
of said (C 2 -C 9 )heterocycloalkyKCH 2 ) n - group may optionally be substituted on any of the 
ring carbon atoms capable of forming an additional bond with a substituent independently 
selected from the group consisting of hydrogen, halo, CN, (0 1 -O e )atkyf optionally substituted 

20 with one or more fluorine atoms, hydroxy, hydroxy-fCt-CeJalkyl, (C t -Ce)alkoxy optionally 
substituted with one or more fluorine atoms, (C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl f HO-<C=0)-, 
(Ct-CeJaltyl-O-^O)-, HCHOOHd-CgJalkyl, (C 1 -C 6 )alkyl-0-(C=OHC t -C6)allcyl, (C^alkyl- 
(C=OH>, (d-CeJalkyKC^OKMCt^alkyl, H(0=CK HfO^MCt-CeJalkyl. 
(Ct-CeJalkyKO^K (C 1 -C 6 )alkyl(0=CHC l -C6)alkyl, N0 2 , amino, (d-CeJalkylamino, 

25 [(Ct-Ce^lkyljjamino. amino^-CeJalkyl, (C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, 

[(Ct-CeJalkylljaminofCt-CeJalkyl, ^OOK (d-CeJalkyl-NH^OO)-, [^-CeJalkylfchHC^K 
HaNtCMDHCt-CeJalkyI, (C 1 -C 8 )alkyl-HN(C=OHC 1 -C 6 )allcyl, [(CfCeJalkyltN^C^)- 

(d-CeJalkyl, H(0=C)-NH-, (C 1 -C 6 )alkyl(C=0)-NH ( (C-CBjalkyKC^HNHKCt-CeJalkyl, 
(C l -C 6 )alkyl(C=OHN(C l <) 6 )alkyO(C 1 -C 6 )alM. (d-CeJalkykS-. (d-CeJalkyKS^O)-, (d-CeJalkyl- 

30 SO r , (C-CeJalkyl-SOj-NH., H 2 N-SO r , H^^^d-CeJalkyl, (C 1 -C 8 )alkylHN-SO r 
(C t -Ce)alkyl, [(C^JalkyltN-SOHC.-CeJalkyl, CF 3 S0 3 - (0,-C^alkyLSOr, phenyl, 
(C3-C 10 )cycloalkyl, (C^Jheterocycioalkyl, and (CrCgJheteroaryl; 

wherein the (Cj-Cgjheteroaryl moiety of said R 3 (Cj-CsJheteroaryKCH^- group may 
contain from one to three heteroatoms independently selected from nitrogen, sulfur or 

35 oxygen wherein said ((VC^heteroaryl moiety of said (CVC9)heteroaryKCH 2 ) n - group may 
optionally be substituted on any of the ring carbon atoms capable of forming an additional 
bond with a substituent selected from the group consisting of hydrogen, halo, CN, 
(Ct-Cgjalkyl optionally substituted with one or more fluorine atoms, hydroxy, hydroxy- 
(Ct-CeJalkyl, (Cj-C^alkoxy optionally substituted with one or more fluorine atoms, 
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5 (Ct-CeJalkoxyfC^eJalkyl, HO-(C=0)- (C,-C 6 )alkyK)-(C>Oh HO-(C=OHC 1 -C 6 )aikyl. 
(C^Jalkyl-CKC^OHCi-CeJalkyl, (C^JalkyKCOK^-, (C 1 -C 6 )alkyKC=OKKC 1 -C 6 )allcyl l 
H(0=C>-, H(0=CHCt-C 6 )alkyl, (C.-CeJalkyKOO)-, (C^JalkylfO^CHCt-CeJalkyl, N0 2 , 
amino, (C^Jalkylamino, [(Ct-CeJalkyltamino. amMC^alkyl, 

(d-CeJalkylaminofCt-CeJalkyl, [(C^eJalkylkaminoiCt-CeJalkyl, H 2 N-(C=0)-, (Ct-CeJalkyWH- 

10 (C=OK [(C 1 -C 6 )alkyfl 2 N-(C=OK HjNfOOHC^eJalkyl, (C^^lkyl-HNtCOHCt-CeJalkyl, 
[(Ct-CeJalkylkN^OHCt-Ce^fkyl, H(0=C)-NH- t (C t -C 6 )alkyl(C=0)-NH, (C 1 -C 6 )aikyl(C=0)- 
[NHKC-CeJalkyl, (C^JalkyKCOHNtC^eJaDcylMC^eJallcyl, (C-CeJalkyl-S-, (C t -C 6 )alkyl- 
(S=Oh (C,-(^)alkyl-SO r . (C^Jalkyl-SOrNH-, H 2 N-SO r , H 2 N-S0 2 -(C 1 -C 6 )aIkyl, 
(C 1 -C 6 )a!kylHN-SO r (C 1 -Ce)alkyI ( [(C^eJalkylfcN-SOHC^^Ikyl, CF^SCV, (C^alky!- 

15 S0 3 -, phenyl, (CVC^Jcycloalkyl, (CrC^heterocycloalkyl, and (C^-C^heteroaryl; and 

wherein said aryl moiety of said R 3 aryHChy,,- group is optionally substituted phenyl 
or naphthyl, wherein said phenyl and naphthyl may optionally be substituted with from one to 
three substituents independently selected from the group consisting of hydrogen, halo, CN, 
(C^-CeJalkyl optionally substituted with one or more fluorine atoms, hydroxy, hydroxy- 

20 (Cf-CeJalkyl, (C t -C 6 )alkoxy optionally substituted with one or more fluorine atoms, 
(C^JalkoxytCt-CeJalkyl, HO-<C=0)-, (C^alkyl-O-^O)-, HCHCOM^-CeJalkyl, 
(Ct-CeJalkyKKCOHCt-CeJalkyl, (Ct-C 6 )alkyHC=0)-0-, (C.-CeJalkyKC^KKC^eJallcyl. 
H(0=C>-, HtOCHCi-CeJalkyl, (C^alkyKO^C)-, (C^eJalkyKOCHCt-CeJalkyl, N0 2 , 
amino, (Ci-CeJalkylamino, [(C^Jalkylkamino, amino(C 1 -C 6 )allcyl f 

25 (d-CyalkylaminotC^e^lkyl, [(C 1 -C 6 )alkyl] 2 amino(C 1 -C 6 )alkyl, H 2 N-(C=0)-, (C^alkyl-NH- 
(OO)-, [(^-CeJalkyltN-COO)-, HjNtOOM^-QJalkyl. (C 1 -C 6 )alkyl-HN(C=OHC l -C 6 )alkyl l 
[(C^JalkylbN^OHCt-CeJalkyl, H(0=C)-NH-, (C 1 -C 6 )alkyl(C=0>-NH, (Ct-CeJalkyl^O)- 
[NHKd-CeJalkyl, (C l -C 6 )alkyl(C=OHN(C 1 -C^)alkyO(C 1 -C 6 )alkyl, (C^-CeJalkyl-S-, (C,-Ce)alkyl- 
(S=Oh (C-CeJalkyl-SOr, (C^eJalkykSOrNH-, ^N-SCV, H 2 N-S0 2 -(C 1 -C 6 )alkyl. 

30 (C^JalkylHN-SOHC,-^^. [(C^alkylfcN-SO^d-CeJalkyl, CFjSO Tt 

(C^Jalkyl-SOr, phenyl, (CrC nQ )cyctoalkyl, (C r C 9 )heterocydoalkyl, and (Cj-COheteroaryl; 

or R 3 and the carbon to which it is attached form a five to seven membered 
carbocydic ring, wherein any of the carbon atoms of said five membered carbocydic ring 
may optionally be substituted with a substituent selected from the group consisting of 

35 hydrogen, halo, CN, (C,-C 6 )alkyl optionally substituted with one or more fluorine atoms 
(preferably one to three fluorine atoms), hydroxy, hydroxy-^-CeJalkyl, (C^-CyaJkoxy 
optionally substituted with one or more fluorine atoms (preferably one to three fluorine atoms), 
(Ct-CsjalkoxytCt-CsJalkyl, HCMOOh (^-CeJalkyMXC^h HCMC=OHCt-C 6 )aIkyl, 
(C 1 -C 6 )alkyKMC^HC l -C 6 )alkyl l (C,-Ce)alkyKC=0>-0-. (Ct-CeJalkyKC^OKKC^Jalkyl, 
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5 H(OCh HtO^CHCt-CeJalkyl, (0,-0^^1(0=0-, (C^eJalkyKOCHCi-CeJalkyl, N0 2 , 
amino, (Ct-CeJalkylamino, [(Ct-CeJalkyltamino, amimHCt-CeJalkyl. 

(C^JalkylaminotCt-CeJalkyl, [(Ct-CeJalkylfcamin^C^Jalkyl, H 2 N-(C=0)-, (C,-C 6 )alkyl-NH- 
(OO)-, [(Ct-CeJalkylkN^O)-, H 2 N(C^MCi-Ce)alkyl. (C 1 -C 6 )alkymN(C=OHC 1 -C 6 )alkyl, 
[(C 1 -C 6 )alkyll 2 N^C=OHC l -C 6 )aIkyl i H(0=C)-NH-, (Cj-CeJalkyl^OJ-NH, (C,-Ce)altyl(C=0)- 

10 [NHKC^JaOcyl, (C 1 -C 6 )alkyl(C>OHN(C 1 -C 6 )allcyn(C 1 -C 6 )aIkyl f (d-CeJalkyl-S-, (Ct^aikyl- 
(S=OK (C^JalkykSOr, (C^JaJkyl^O^H-, H 2 N-SO r , ^N-SOHCi-CeJalkyl, 
(C 1 -C 8 )alkylHN-SO r {C 1 -C 6 )alkyl, {(C^JalkyltN-SO^Ct-CeJalkyl, CFaSOr, (Ct-CeJalkyl- 
SCV, phenyl, (CVCtoJcydoalkyl, (CVCs)heterocycloallcyl, and (C r C 9 )heteroaryl; wherein one 
of the carbon-carbon bonds of said five to seven membered carbocyclic ring may optionally 

15 be fused to an optionally substituted phenyl ring, wherein said substitutents may be 
independently selected from hydrogen, halo, CN, (Cj-C^alkyl optionally substituted with one 
or more fluorine atoms (preferably one to three fluorine atoms), hydroxy, hydroxy-fC^-CeJalkyl, 
(C 1 -C 6 )a[koxy optionally substituted with one or more fluorine atoms (preferably one to three 
fluorine atoms), (C 1 -C 6 )alkoxy(C 1 -C 6 )aikyl, HO-(OOh (C r C 6 )alkyl-0-(C=0)-. HO-(00>- 

20 (C.-CeJalkyl, (d-CeJalkyKKCOHC^Jalkyl, (d-CeJalkyKC^K)-, (C,-C 6 )a!kyKC=0)-0- 
(d-Oakyl, H(0=Ch HtOCHCt-CeJalkyl, (C,-CJalkyI(0=C>- t (C^JalkyKOC)- 
(CfCeJalkyl, N0 2 , amino, (Ct-C^alkylamino, [(Ct-CeJalkylkamino, aminofCt-CgJalkyl, 
(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyt, [(C^JalkylJaaminotCrCeJalkyl, H 2 N-(C=0)-, (C,-C 6 )alkyl-NH- 
(C=0)-, [(C^eJalkylkN-tCO)-, H^C^OM^-CeJalkyl. (C 1 -C 6 )alkymN(C=OHC 1 -C 6 )alkyl, 

25 [(Ct^alkylkN^OHCi-CeJalkyl, H(0=C)-NH-. (C 1 -C 6 )aIkyl(C=0)-NH, (^-CyalkylfOO)- 
[NHKCt-CeJalkyl, (C 1 -C 6 )alkyl(C=OHN(C t -C 6 )alkyll(C 1 -C 6 )alkyl, (C t -Ce)alkyl-S-, . (C^Jalkyl- 
(S=OK (C t -C 6 )alky^SO r , (C^eJalkyl-SOrNH-, H^-SCV, HjN-SOHCt-CeJalkyl, 
(C 1 -C 6 )alkylHh4-S0 2 ^C 1 -C 6 )alkyl, [(C^JalkylkN-SOHCrCeJaikyl, CF3SO3-. (C,-Ce)allcyl- 
SOa-, phenyl, (C3-C 10 )cydoalkyl, (CVC^Jheterocycloalkyl, and (C 2 -C 9 )heteroaryl; 

30 R 4 is hydrogen, (C 1 -C 6 )alkyl, hydroxy, (C^-CeJalkoxy, hydroxy(C,-C 6 )alkyl, 

(C^JalkoxytOOK (Ca-C^cycloalkyHCH^- (Cr^heterocydoalkyKCH^p-, 
(CrQJheteroaryKCHJp-, phenyKCH 2 ) p -, or naphthyKCH^-, wherein p is an integer from 
zero to four wherein said (C r C 9 )heterocycloaIkyl l (C 2 -C 9 )heteroaryl, phenyl and naphthyl 
groups of said (C2-C 9 )heterocyck)alkyKCH2)p-, (<VC9)heteroaryHCH 2 ) p -, phenyHChyp-, or 

35 naphthyKCH 2 ) p - may be optionally substituted on any of the ring atoms capable of 
supporting an additional bond with a substituent selected from the group consisting of 
hydrogen, halo, CN, (C^-CeJaikyl optionally substituted with one or more fluorine atoms, 
hydroxy, hydroxy-fCi-CcJalkyl, (C 1 -C 6 )aikoxy optionally substituted with one or more fluorine 
atoms, (C,-C 6 )alkoxy(C,-C 6 )alkyl, HO-(C=0)-, (C^Jalkyl-CHC^O)-, HO^COHCt-Ce^lkyl, 
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5 (C,-C6)alkyl-0-(C=OHC,-C 6 )alkyl, (C,-C 6 )alkyHC=0)-O-, (C,-C 6 )alkyl-<C=0)-O-{C,-C 6 )alkyl. 
H(0=Ch H(OCHCi-C8)alkyl, (C,-C 6 ) alkyl(0=C)-. (C^eJatkyl^CHC^sJalkyl. NO z . 
amino, (Ct-CeJalkylarnino. ((Cj-CeJalkylk amino. amino(C,-C 6 )alkyl, (C,-C 6 )alkylamino 
(C.-CeJaDcyl. [(C,-C 6 )alkyl]jamino(C 1 -C 6 )alkyl, H 2 N-<C=0)-, (C 1 -C 6 )alkyl-NH-{C=0)-. 
[(^-CeJalkylkN-tCO)-. HjNtOOHC.-CaJalkyl. (C.-CeJalkyl-HN^OHC.-Ce^lcyl, 

10 [(^-C^lkylJjhKCMJHCt-CBjalkyl. H(0=C)-NH-, (C 1 -C 8 )alkyl(C=0)-NH. (C,-Ce)alkyl(C=0)- 
(NHKCrCa)akyl. (C 1 -C e )a!kyl(C=OHN(C 1 -C 6 )allcylMC 1 -C 6 )alkyl. (C.-CeJalkyl-S-. (C,-C 6 )alkyl- 
(S=Oh (^-CeJalkyl-SOj-, (C 1 -C B )alkyl-S0 2 -NH-. HjN-SOr. HjN-SOH^-CeJalkyl. 
(C^JalkylHN-SQHC.-CeJalkyl, [(C,-C6)alkyll2N-S0 2 -(C,-C 6 )alkyl. CF 3 S0 3 -. (C,-C 6 )alkyl- 
S0 3 -, phenyl, {C3-C, 0 )cyctoalkyl, (Cz^)heterocycloalkyl, and (CVCgJheteroaryl; 

15 or R 4 and R 5 together with the nitrogen atom to which they are attached form a (Cr 

Cg)heterocyctoalkyl group wherein any of the ring atoms of said (Cj-C^heterocyctoalkyl 
group may optionally be substituted with a substituent selected from the group consisting of 
hydrogen, halo, CN, (C,-C 6 )alkyl optionally substituted with one or more fluorine atoms, 
hydroxy, hydroxy-<C 1 -C 6 )alkyl, (C,-C 6 )alkoxy optionally substituted with one or more fluorine 

20 atoms, (C-CeJalkoxytC^Jalkyl. HO-(C=0)-, (C^alkyKMC^O)-. HO-(C=OHC,-C 6 )alkyl, 
(C-CsJalkyKKCOHCt-CBjalkyl, (C^JalkyKC^OK)-. (Ct-CsJalky^OKKC^eJalkyl. 
H(OCK H(OCHC,-C6)alkyl. (C,-C 6 ) alkyl(OC)-. (C 1 -C 6 )alkyl(0=CHC 1 -C 6 )alkyl. N0 2 , 
amino, (C^Jalkytamino. [(C 1 -C 6 )alkyl] 2 amino, amino(C,-C 6 )alkyl, (C,-C 6 )alkylamino 
(C,-C6>alkyl, [(C-CeJalkylkamMCi-Ce^kyl, H 2 N-(C=0)-, (C,-C 6 )alkyl-NH-{C=0)-, 

25 [(C-CeJalkyltN^COK rVJ(C=OKC,-Ce)alkyl, (Ct-CeJalkyl-HNfC^HCt-CeJalkyl, 
[(C,-C 8 )alkyll 2 N-{C=0)-(C,-C 6 )alkyl. H(0=C)-NH-, (C 1 -C 6 )a!kyl(C=0)-NH, (C-CeJalkyKOO)- 
{NHKCrCBtahyl, (C^JalkyKC^HNtC,^^!!^,-^!^!. (C^alkyl-S-. (C,-C 6 )alkyl- 
(S=OK (C-CsJalkyl-SOr. (C^Jalkyl-SOrNH-. HjN-SCV. HzN-SOHCrCeJalkyl, 
(C,-C 6 )alkylHI^SO z -(C 1 -C 6 )alkyl, [(C 1 -C 6 )alkyIJ 2 N-S02-(C t -C 6 )alkyl. CF 3 S0 3 -. (C,-Ce)alkyl- 

30 SCV. phenyl. (C3-C, 0 )cycloalkyl, (CyC^heterocycloalkyl, and (CVC^heteroaryl; 
R 5 is hydrogen. (C,-Ce)alkyl or amino; 

R 6 is hydrogen, (C-CeJalkyl. (C 1 -C 6 )alkoxy-(CH 2 ) 0 -. (C 1 -C 6 )alkoxy(C=OHCH 2 ) fl -. 
(Ct-CyalkyKSOjHCHj),,-. (CVCwJarytoxy-CCHj),-. ((VCwJaryloxytCOHCH^-. and 
(C 8 -Cio)aryKS0 2 HCH 2 )g-, wherein g is an integer from 1 to four; 
35 with the proviso that when either R 4 or R 5 is hydrogen, and the other of R 4 or R 5 is 

(C,-Ce)alkyl, R 2 is (C3-C 10 )cyctoalkyl or isopropyl and R 3 is (Ca-C 5 )alkyl. phenyl, methyrvinyl. 
dimethyMnyl, halovinyl, hydroxy(C,-C3)alkyl or amino(C,-C 4 )alkyl then R 1 must be other 
than indol-5-yl. 6-azaindol-2-yl, 2,3-dichloro-pyrol-5-yl, 4-hydroxyquinolin-3-yl, 2- 
hydroxyquinoxalin-3-yt, 6-azaindolin-3-yl, or optionally substituted indol-2 or 3-yl; 
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5 and the pharmaceutical^ acceptable salts of such compounds. 

2. A compound according to claim 1, wherein said compound of formula I has 
the exact stereochemistry depicted in formula 




la 

wherein R 1 , R 2 , R 3 , R 4 and R 5 are as described in claim 1. 
10 3. A compound according to claim 1, wherein R 1 is optionally substituted 

pyrazok>[3,4-b]pyridinyl, cinnolinyl, pyridinyl, 6,7-dihydro-5H-{1]pyrindinyl, benzothiazolyl, 
indolyl, pyrazinyl, benzoimidazolyl, benzofuranyl, benzo{b]thiophenyl, naphthalertyl, 
quinoxalinyl, isoquinolinyl, 5, 6, 7, 8-tetrahydro-quinolir>-3-yl or quinolinyl. 

4. A compound according to claim 2, wherein R 1 is optionally substituted 
15 pyrazo»o[3,4-b]pyridinyl, cinnolinyl, pyridinyl, 6,7-dihydro-5H-[1]pyrindinyl ( benzothiazolyl, 

indolyl, pyrazinyl, benzoimidazolyl, benzofuranyl, benzo{b]thbphenyl, naphthalenyl, 
quinoxalinyl, isoquinoGnyl, 5, 6, 7, 8-tetrahydro-quinolin-3-yl or quinolinyl. 

5. A compound according to claim 1, wherein R 1 is opfionally substituted 
pyrazolo[3,4-blpyrkJin-5-yl, ctnnolin-4-yl, pyridin-2-yl, 6,7-dihydro-5H-[1 ]pyrindin-3-yl, 

20 benzothiazol-2-yl, indol-2-yl, pyrazin-2-yl, benzoimidazol-2-yl, benzofuran-2-yl, 
benzo[b)thiophen-2-yl, naphthalen-2-yl, quinoxalin-2-yl, quinoxalin-6-yl, isoquinolin-1-yl, 
isoquinoiin-3-yl, tsoquinolin-4-yl, 5, 6, 7, d-tetrahydro-quinolin-3-yl, quinolin-2-yl, quinolin-3-yl, 
quinolin-4-yt or quinolin-6-yl. 

6. A compound according to claim 2, wherein R 1 is optionally substituted 
25 pyrazdo[3,4-b]pyridin-5-yl, cinnolirM-yl, pyridin-2-yl, 6,7-dihydro-5H41]pyrindin-3-yl, 

benzothiazolyl, indol-2-yl, pyrazin-2-yl, benzoimidazolyl, benzofuran-2-yl, 
benzo{b]thiophen-2-yi, naphthaten-2-yl, quinoxalin-2-yl, quinoxatin-6-yl. isoquinolin-1-yl, 
tsoquinolin-3-yl, isoquinolin-4-yl, 5, 6, 7, 84etrahydro-quinolin-3-yl, quinolin-2-yl, quinoIin-3-yl, 
quinolin-4-yl or quinoKn-6-yl. 
30 7. A compound according to claim 1, wherein R 1 is optionally substituted 

quinoxafin-2-yl, quinoxalin-6-yt, quinolin-2-yl, quinolin-3-yl, quinofin-4-yl orquirwlin^yl. 

8. A compound according to claim 2, wherein R 1 is optionally substituted 
quinoxalin-2-yl, quinoxalin-6-yl, quinolin-2-yl, quinolin-3-yl, quinolin-4-yl or quinolin-6-yl. 

9. A compound according to claim 1 , wherein R 2 is optionally substituted benzyl. 
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5 10. A compound according to claim 2, wherein R 2 is optionally substituted benzyl. 

11. A compound according to claim 3, wherein R 2 is optionally substituted benzyl. 

12. A compound according to claim 4, wherein R 2 is optionally substituted benzyl. 

13. A compound according to claim 5, wherein R 2 is optionally substituted benzyl. 

14. A compound according to claim 6, wherein R 2 is optionally substituted benzyl. 
10 1 5. A compound according to claim 7, wherein R 2 is optionally substituted benzyl. 

16. A compound according to claim 8, wherein R 2 is optionally substituted benzyl. 

17. A compound according to claim 1, wherein R 3 is optionally substituted (C r 
C 10 )alkyl or (C3-C 10 )cycloalkyKCH 2 ) n -. 

18. A compound according to claim 2 t wherein R 3 is optionally substituted (C r 
15 C 10 )alkyl or (C^-C 10 )cydoalkyKCH 2 ) n -. 

19. A compound according to claim 6 t wherein R 3 is optionally substituted (C r 
C 10 )alkyl or (CVC 10 )cydoalkyKCH 2 ) n -. 

20. A compound according to claim 8, wherein R 3 is optionally substituted (C r 
C 10 )alkyl or (CVC 10 )cycloallcyKCH 2 ) n -. 

20 21. A compound according to claim 1, wherein R 3 is optionally substituted n- 

butyl, t-butyl, 2-methylpropyl, 2-methyl-butyl, 3-methylbutyl, n-pentyl, 2-methyl-pentyl, 
cyclopentyl. cyclohexyl, 2-methyl-cyclohexyl, or cyclohexyl-methyl. 

22. A compound according to claim 2, wherein R 3 is optionally substituted n- 
butyl, t-butyl, 2-methylpropyl, 2-methyl-butyl, 3-methylbutyl, n-pentyl, 2-methyl-pentyl, 

25 cyclopentyl, cyclohexyl, 2-methyl-cyclohexyl, or cyclohexyl-methyl. 

23. A compound according to claim 6, wherein R 3 is optionally substituted n- 
butyl, t-butyl, 2-methylpropyl, 2-methyM)utyl, 3-methylbutyl, n-pentyl, 2-methyl-pentyl. 
cyclopentyl, cyclohexyl, 2-methyt-cyclohexyl, or cyclohexyl-methyl. 

24. A compound according to daim 8, wherein R 3 is optionally substituted n- 
30 butyl, t-butyl, 2-methylpropyl, 2-methyl-butyl, 3-methylbutyl, n-pentyl, 2-methyl-pentyl, 

cyclopentyl, cyclohexyl, 2-methyl-cyclohexyl, or cyclohexyl-methyl. 

25. A compound according to claim 1, wherein R 3 is substituted by fiuoro or 
hydroxy. 

26. A compound according to claim 2, wherein R 3 is substituted by fiuoro or 
35 hydroxy. 

27. A compound according to claim 21 wherein R 3 is substituted by fiuoro or 
hydroxy. 

28. A compound according to claim 22 wherein R 3 is substituted by fiuoro or 
hydroxy. 
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5 29. A compound according to claim 23 wherein R 3 is substituted by fluoro or 

hydroxy. 

30. A compound according to claim 24 wherein R 3 is substituted by fluoro or 
hydroxy. 

31. A compound according to claim 1, wherein R 3 is 4,4-difluoro- 
10 cydohexylmethyl, 2-fluoro-2-methyW)utyl, isobutyl, or 1-hydroxy-cydohexyl. 

32. A compound according to claim 2, wherein R 3 is 4,4-difluoro- 
cydohexylmethyl, 2-fluoro-2-methyl-butyl t 2-methytpropyl, 2-hydroxy-2-methylbutyl, 2- 
hydroxy-2-methyl-propyl, or 1-hydroxy-cydohexyl. 

33. A compound according to claim 6, wherein R 3 is 4,4-difluoro- 
15 cydohexylmethyl, 2-f!uoro-2-methyl-butyt t 2-methylpropyl, 2-hydroxy-2-methylbutyl, 2- 

hydroxy-2-methyl-propyl, or 1-hydroxy-cyclohexyl. 

34. A compound according to daim 8, wherein R 3 is 4 t 4-difluoro- 
cydohexylmethyl, 2-fiuoro-2-methyl-butyl, 2-methylpropyl, 2-hydroxy-2-methylbutyl, 2- 
hydroxy-2-methyf-propyl, or 1 -hy droxy-cy dohexy I . 

20 35. A compound according to daim 16, wherein R 3 is 4,4-difluoro- 

cyclohexylmethyl, 2-fluoro-2-methyl-buty} I 2H7iethylpropyl, 2-hydroxy-2-methylbutyl, 2- 

hydroxy-2-methyl-propyl, or 1-hydroxy-cydohexyl. 

36. A compound according to claim 1 wherein R 4 and R 5 are independently 

selected from hydrogen, hydroxy, amino, methyl, or ethyl. 
25 37. A compound according to daim 6 wherein R 4 and R 5 are independently 

selected from hydrogen, hydroxy, amino, methyl, or ethyl. 

38. A compound according to daim 8 wherein R 4 and R 5 are independently 
selected from hydrogen, hydroxy, amino, methyl, or ethyl. 

39. A compound according to daim 21 wherein R 4 and R 5 are independently 
30 selected from hydrogen, hydroxy, amino, methyl, or ethyl. 

40. A compound according to daim 1 , wherein said compound is: 

7, 8-difluoro-quinoline-3-carboxylic add 1 (S)-benzyl-2(S)-hydroxy-7-methyl-4(RV 
methytcarbamoyt-octyl)-amkie; 

8-fluoro-quinoline^-carboxytic acid 1(S)-benzyl-2(SHiydroxy-7-methyl-4<R)- 
35 methylcartoamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [4{R)^rbanrK)yl-7-fluoro-1-(3(S)-fluoit>4>enzyl)-2(S^ 
hydroxy-7-methyl-octyl]-amide; 

quinoxaline-2-carboxylic add [4(R)-carbamoyl-1-{2(S>-fluoro-benzyl)-2(S)-hydroxy- 
7-methyl-octyl]-amide; 
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5 quinoxaline-2-carboxylic acid [1(S>-benzyM(S)K»rbamoyM(SH2.6-dimettiyJ- 

tetrahydro-pyran^yl)-2(SH)ydroxy-butylJ-amide; 

quinoxaline-2-carboxylic acid 1(S)-ber^yM(RH^rbamoyl-7-fluoro-2(S)-hydroxy-7- 
m8thyl-octyl)-amkie; 

quinoxaline-2-carboxylic acid 1 (S>-benzyl-5-cydohexyl-2(S)-hydroxy-4{R)- 
10 methyicarbamoyH>entyl)-amide; 

quinoxaline-2-carboxylic acid 1(S)-<ydohexytmemyl-2(S)-hydroxy-7-methy»-4(R)- 
methytcarbamoyl-octyl)-amide; 

quinoxaline-2-carboxylic acid [1(S)4>enzyf-2(S)-hydroxy^(S>-hydroxycarbamoyM- 
(1 4iydroxy-4^ethyl-<^clohexyl)-butyll-arnide; 
15 quinoxaline-2-carboxyiic acid [1(S)^eru7M(SH4,4-difluoro-1-hydroxy-cyclohexyl)- 

2(S)-hydroxy-4-hydroxycarbamoyl-but yl]-amide; 

quinoxaline-2-carboxylic acid [1 (SH>enzyM(S)-cart>amoyM(SH4.4-difluoro- 
cyclohexy!)-2(S)-hydrDxy-butyl]-amide; 

quinoline-3-carboxylic acid (1 (S)-ben2yl-4(S)-carbamoy1-4-^ 
20 butyl)-amide; 

quinoxaline-2-carboxylic acid (4(R)-carbamoyk2(S)-hydroxy-7-methyl-1(S)-thk)phen- 
2-ylmethyl-octyl)-amide; 

quinoxaIine-2-carboxylic acid 1 (S)-benzyl-4(R)-carbamoyl-7-chloro-2(S)-hydroxy- 
oct-6-enyl)-amide; 

25 quinoxaline-2-carboxylic acid 1(SH>en2yM(R)K^amoyl-2(S)-hydroxy-&-pheny1- 

pentyl)-amide; 

N-1(SH>enzyW(R)-carbamoyl-7^ 
nicotinamide; 

quinoxaline-2-cartx>xylic acid (4<R>KarbarTK)yl-2(SHiydroxy-7-methyl-1(S)-thia^ 
30 4(R)-ylmethyl-octyi)-amide; 

benzothiazole-2-carboxylic acid 1(S)4>enzyM(R)-carbamoyl-7-fluor6-2(S)-hydroxy- 
7-methyl-octyl)-amide; or 

benzofuran-2-carboxylic acid 1(SH>enzyM(R>^rbamoyl-7-fluoro-2(S)-hydroxy-7- 
methyl-octyl)-amide. 

35 41 . A pharmaceutical composition for treating or preventing a disorder or condition 

selected from autoimmune diseases, acute and chronic inflammatory conditions, allergic 
conditions, infection associated with inflammation, viral, transplantation tissue rejection, 
atherosclerosis, restenosis, HIV infectivity, and granulomatous in a mammal, comprising an 
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5 amount of a compound according to claim 1 that is effective in treating or preventing such 
disorder or condition and a pharmaceutical^ acceptable carrier. 

42. A pharmaceutical composition for treating or preventing a disorder or condition 
that can be treated or prevented by inhibiting MIP-1a binding to the receptor CCR1 in a 
mammal, comprising an amount of a compound according to claim 1, or a pharmaceutical^ 

10 acceptable salt thereof, effective in treating or preventing such disorder or condition and a 
pharmaceutical acceptable carrier. 

43. A method for treating or preventing a disorder or condition selected from 
autoimmune diseases, acute and chronic inflammatory conditions, allergic conditions, 
infection associated with inflammation, viral, transplantation tissue rejection, atherosclerosis, 

15 restenosis. HIV infectivity, and granulomatous in a mammal, comprising administering to a 
mammal in need of such treatment or prevention an amount of a compound according to claim 
1, or a pharmaceutical^ acceptable salt thereof, that is effective in treating or preventing such 
disorder or condition. 

44. A method for treating or preventing a disorder or condition that can be treated 
20 or prevented by antagonizing the CCR1 receptor in a mammal, comprising administering to a 

mammal in need of such treatment or prevention an amount of a compound according to claim 
1, or a pharmaceutical^ acceptable salt thereof, that is effective in treating or preventing such 
disorder or condition. 

45. A pharmaceutical composition for treating or preventing a disorder or condition 
25 selected from autoimmune diseases, acute and chronic inflammatory conditions, allergic 

conditions, infection associated with inflammation, viral, transplantation tissue rejection, 
atherosclerosis, restenosis, HIV infectivity, and granulomatous in a mammal, comprising a 
CCR1 receptor antagonizing effective amount of a compound according to claim 1, or a 
pharmaceutical^ acceptable salt thereof, and a pharmaceutical^ acceptable carrier. 
30 46. A pharmaceutical composition for treating or preventing a disorder or condition 

that can be treated or prevented by antagonizing the CCR1 receptor in a mammal, comprising 
a CCR1. receptor antagonizing effective amount of a compound according to claim 1, or a 
pharmaceutical^ acceptable salt thereof, and a pharmaceutical^ acceptable carrier. 
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